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Abstracts
ABSTRACTS
Abstracts are listed alphabetically by the last name of the first author listed.
6-OXIME AND 6-HYDRAZONE TRYPTANTHRIN
ANALOGS AS TOXOPLASMA GONDII
INHIBITORS
Nilushi Abeysinghe and P. Grundt (Advisor)
Department of Chemistry and Biochemistry
University of MN Duluth, MN
Toxoplasma gondii (T. gondii) is an obligated
intracellular parasite in the phylum Apicomplexa. Recent
studies have identified T. gondii as contributing
environmental factor in the onset of schizophrenia. The
design and synthesis of potent and selective T. gondii
inhibitors may lead to new medications for the prevention
and treatment of schizophrenia.
Recently, the natural product, tryptanthrin, was
found to be a potent T. gondii inhibitor in vitro. But
because of the low solubility in water of this compound,
the usefulness in vivo is hampered. My approach to
address this problem is to increase the number of
heteroatoms such as oxygen and nitrogen on tryptanthrin
to increase its solubility. To do this, a library of 6-oxime
and 6-hydrazone derivatives of tryptanthrin was
synthesized. Our preliminary pharmacological results
indicated that 6-oxime moiety is well tolerated in vitro.
Both the chemistry and the results of pharmacological
evaluation will be presented.

THE EFFECTS OF NUTRIENT
CONCENTRATIONS ON
MACROINVERTEBRATE TAXA RICHNESS AND
DIVERSITY
Gavin Ancheta and Mike Swift (Advisor)
Department of Biology
St. Olaf College, Northfield, MN
Understanding the role pollution plays in all
ecosystems is important. The St. Olaf Natural Lands
include prairies restored from agricultural lands. Ponds in
these prairies are susceptible to pollution by runoff from
developed areas. The macroinvertebrate communities in
three ponds were studied. Qualitative and quantitative
dip-net samples of macroinvertebrates were collected
from each pond. Macroinvertebrates in quantitative sweep
samples were counted and the data used to calculate taxa
richness and diversity. Abundant organisms were dried
and weighed to measure biomass. No significant
differences were found among the three ponds in
richness/diversity or on individual dry weight. The
macroinvertebrate communities in all three ponds were
dominated by predatory aquatic insects. Further studies
will characterize nutrient (nitrogen, phosphorus)

concentrations and expand to catalog macroinvertebrates
from all 15 campus ponds.

DETERMINATION OF THE MOST EFFICIENT
LIGHT INTENSITY FOR ALGAL GROWTH
Tori Bahr1, Steve Eichten1, Mark Rasmussen2 (Advisor),
Sharon Franklin2 (Advisor), and Arlin Gyberg1 (Advisor)
1
Department of Chemistry
Augsburg College, Minneapolis, MN
2
SarTec Corporation, Anoka, MN
In previous laboratory experiments it was
observed that light intensity had a significant effect on the
growth rate of algae in mixed culture. If light intensity
increased beyond a threshold, the growth rate of the
culture decreased significantly. Likewise, a minimum
light intensity was necessary for baseline algal growth.
This experiment seeks to quantify the range
where algae grow best in order to design an algal pond
which maximizes algal growth. Preliminary studies show
a visual distinction between algae grown at 2% and 10%
of full sunlight. In addition, an observable change in
predominant algal species differed between light
intensities.

HEALTHY TOWNS: THE USE OF
NEIGHBORHOOD PARKS AND THE
RELATIONSHIP BETWEEN PARK ACCESS AND
HOME VALUE IN NORTHFIELD, MN
Bibiche Botembe, Kristina Poplavska, and Diane Angell
(Advisor)
Department of Biology
St. Olaf College, Northfield, MN
This research focused on the relationship
between the value of single-family homes, the distances
between those homes and the closest neighborhood park
and the use of 18 neighborhood parks (with playground
equipment) in Northfield, Minnesota. Parks play an
important role in public health by increasing people’s
activity levels and therefore keeping communities
healthy. Research has shown that in some large cities
access to parks is unequal, with lower income areas
having fewer parks. Park location therefore can influence
public health. However, we found no evidence of a
relationship between house value and the distance to the
nearest neighborhood park. The average distance between
single-family homes and the closest neighborhood park
was 0.24 miles and the range was 0.03 to 0.89 miles. The
most common visitors were children and females,
especially during morning hours. Females were most
often sedentary while males were most commonly
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involved in team sports. Future research might consider
how to attract more teenage females to parks and include
a more detailed project on how different parks increase
physical activity levels in Northfield.

EVALUATION OF NITROGEN FIXATION RATES
IN Cladophora ASSEMBLAGES IN A NORTHERN
CALIFORNIA STREAM
Anika Bratt, Jill Welter (Advisor), Paula Furey, and Mary
Power
Department of Biology
College of St. Catherine, Saint Paul, MN
The filamentous green alga Cladophora hosts a
complex microalgal epiphyte community that exhibits
heterogeneity in both space and time. A succession of
epiphytization occurs in relation to Cladophora mat color,
from green to rusty red because of the presence of
diatoms such as Epithemia, which often houses nitrogenfixing endosymbionts. Yet, it is unclear how Epithemia
loading affects N-fixation rates and N input to streams.
In the South Fork Eel River watershed in
northern California, the rate of N fixation in Cladophora
assemblages may be predicted from algal mat color,
which in turn reflects dominant taxa of macroalgae and
their diatom epiphytes. To test this hypothesis, we
measured N-fixation rates in Cladophora mat fragments
using the acetylene reduction method and identified and
enumerated cells. Rusty-colored mats had significantly
higher average epiphyte densities and N-fixation rates
(p<0.05) than green or yellow-green mats, exceeding 200
µg N/m2/h. Cell counts indicated that green Cladophora
assemblages were predominantly epiphytized by
Cocconeis pediculus, while rusty-colored Cladophora
mats were overgrown by Epithemia adnata and E. sorex,
both of which contain nitrogen-fixing cyanobacterial
endosymbionts. Algal mat color appears subject to
successional influences on epiphyte assemblage,
corresponding to N-fixing rates. Cladophora is the
dominant alga with seasonally high biomass, and it is
therefore likely that temporal variation in epiphyte load in
Cladophora assemblages plays an important role in N
input and availability in the South Fork Eel River.

MICROBIAL GENERATION OF DISSOLVED
ORGANIC MATTER IN VINEYARD SOUND
WATERS
Lauren Brin1, Elizabeth B. Kujawinski2, Krista
Longnecker2, and Melissa Soule2
1
Department of Chemistry
College of St. Catherine, St. Paul, MN
2
Woods Hole Oceanographic Institution, Woods Hole,
MA
Marine dissolved organic matter (DOM) is one
of the most prevalent sinks of non-living natural organic
matter on Earth1.The molecular classification of DOM is
fundamental to the understanding of its fluxes and
sources. Previous studies have described simple substrate
pathways within microbial communities; however, little
research has been conducted to illuminate these pathways
within composite communities.
This study examines the dissolved organic matter
content of a Vineyard Sound microbial community by
introducing 13C-labeled glucose. Samples were partitioned
into two groups: 1) water filtered through 1.0-μm filter to
exclude protozoa and 2) unfiltered whole water. On days
1, 2, 5, and 9 replicate vials were sacrificed and the DOM
was extracted. The DOM output was analyzed using
ultrahigh resolution mass spectrometry and high
performance liquid chromatography (HPLC).
After two days complex characteristic peaks
were observed in the mass spectrum of the 1.0-μm filtered
samples. These regions were accompanied by a sharp
peak in the HPLC, but these compounds did not show UV
absorbance. These distinct peaks were not present in the
earlier (0-1 day) or later (5-9 day) samples and they are
observed only minimally in the day 2 whole water
sample. The intricacy of FT-MS peaks indicate multiply
charged (+8) molecules with multiple isotope peaks. The
data obtained from mass spectrum also indicate that the
uncharged masses are between 6000 and 7000 Da. These
characteristics are consistent with peptidoglycan, a
component of bacterial cell walls, indicating that the
DOM observed could be representative of material
discharged by bacteria during proliferation.

GENETIC INTERACTION OF ANTENAPEDIA
AND EBONY GENES IN Drosophila melanogaster
Ruth Burke and Jonathan Shaver (Advisor)
Department of Biology
North Hennepin Community College, Brooklyn Park, MN
Drosophila melanogaster is a widely used model
organism for genetics and development studies. In a
recent genetics assay, the potential interaction of
Antennapedia and Ebony genes was observed.
Antennapedia is a homeotic mutation that manifests itself
in multiple ways, most notably by transforming the
antennae into legs. Beyond controlling body pigmentation
deposition, Ebony has been implicated to have a more
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complicated role in nervous system development and
function. Both mutations have been connected to biogenic
amines and their receptor genes by outside research.
Given this connection, it was not unreasonable to suggest
an interaction between the two genes. Data obtained thus
far appear to support the hypothesis that the Ebony allele
enhances the phenotypic manifestation of the
Antennapedia mutation. Preliminary results will be
presented.

DIGITAL IMAGING AND DEVELOPMENTAL
INVESTIGATION OF CA+ SPARK IN THE
SARCOPLASMIC RETICULUM OF Rattus
CARDIAC TISSUE
Lindsay Caine and Teresa DeGolier (Advisor)
Department of Biological Sciences
Bethel University, St. Paul, MN
Calcium is an intracellular ion (Ca+) found in the
sarcoplasmic reticulum of muscle cells. Through the
collection and interpretation of multiple fluxes of calcium
a "spark" can be visualized. Though a rather difficult
parameter to measure, it is necessary for the contraction
of muscle by its calcium-induced calcium release
function. This event is part of the signaling pathway
resulting in cardiac contractile activity.
The goal of this project was to develop a
protocol to observe calcium "sparks" using a high-end
inverted Leica digital fluorescent light microscope at
Bethel University. The successful preparation and
development of an assay leads to digital images of
sarcoplasmic vesicles within cardiac myocytes to detect
the duration, magnitude, and frequency of "sparks." This
will provide the framework for future studies
investigating how food and drugs may interact negatively
on cardiac management systems.

THE EFFECTS OF A DIET HIGH IN
POLYUNSATURATED FATTY ACIDS (OMEGA-6
AND OMEGA-3) ON RAT (Rattus rattus)
SWIMMING ENDURANCE
Gwen J. Carlson and Teresa DeGolier (Advisor)
Department of Biology
Bethel University, St. Paul, MN
Regular consumption of omega-3 fatty acids has
been demonstrated to have health benefits. Many studies
have suggested that incorporation of omega-3 fatty acids
into diet can alleviate different inflammatory diseases.
However, most studies have focused on the effect of
omega-3 in diseased rather than in healthy subjects.
Specifically, research investigating the effect of omega-3
on endurance exercise is limited and at times
contradictory. The effects of a diet high in corn oil
(omega-6) and fish oil (omega-3) were tested on healthy
rats engaged in regular swimming activity. Rats were fed

standard diets supplemented with either corn oil or fish oil
for six weeks. During this period, rats swam five days per
week with weights, with time spent swimming increasing
gradually. At the end of the trial rats swam to exhaustion,
rested one week, and then swam to exhaustion once more.
No significant difference in performance was found
between rats fed corn oil or fish oil. A significant
difference was found in the weight of rats fed different
diets after resting one week, with the weight of rats fed
corn oil significantly higher than the weight of rats fed
standard (control) diet. This suggests that eating a diet
high in omega-6 polyunsaturated fatty acids could cause
weight gain in the absence of regular exercise.

EXPRESSION OF PROTEINS INVOLVED IN
SIDEROPHORE BIOSYNTHESIS IN Aspergillus
nidulans
Alese Colehour, Christina Fitzsimmons, and Christopher
T. Calderone (Advisor)
Department of Biology
Macalester College, St. Paul, MN
Aspergillus nidulans, a filamentous fungus, is
closely related to A. fumigatus, which is potentially lethal
to immuno-suppressed hospital patients. Previous
research has shown that siderophore biosynthesis is
required for pathogenicity. Therefore, the biochemical
pathways of siderophore biosynthesis in A. nidulans are
of great research interest.
We first identified the orthologs of the A.
fumigatus siderophore biosynthetic proteins AN5823.2
and AN6239.2 in A. nidulans. We isolated the cDNA and
amplified the target sequences using polymerase chain
reaction. We inserted the sequence into our E. coli
plasmid vector incorporating a His6-purification tag. We
induced protein expression in the E. coli and lysed the
bacteria and purified the proteins. Using nickel
chromatography, we isolated the proteins of interest.
SDS-PAGE analysis revealed high yield of the proteins.
Through further investigation we hope to deduce the
biochemical properties of these proteins, which could lead
ultimately to development of inhibitors of this pathway
for use as therapeutics against the A. fumigatus.

EXAMINING LIGHT-DEPENDENT
PHOSPHORYLATION OF LIGHT HARVESTING
PROTEINS IN EASTERN WHITE PINE
Jordan Crow
Department of Biochemistry
University of St. Thomas, St. Paul, MN
Light harvesting complexes (LHCs) are proteins
bound peripherally to Photosystem I and Photosystem II
that facilitate the capturing of photons for utilization in
photosynthesis. Previous studies have shown that the
location of LHCs is dependent upon their phosphorylation
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status. In dark or high light environments, LHCs are
unphosphorylated and are found in high concentration on
PSII. In low light conditions, LHCs undergo a state
transition by migrating to PSI after becoming
phosphorylated. A recent conifer study has shown
conflicting results in observing high levels of
phosphorylation in high light field samples.
The purpose of this study is to compare the
phosphorylation status of Pinus strobus LHCs in full day
light to a study of manipulated light exposures. Results
support the previous conifer study, with high levels of
phosphorylated LHCs in full day light field samples.
Additionally, the manipulated light exposure results
showed no phosphorylation in dark or high light
conditions, but high phosphorylation in low light
conditions.

CHARACTERIZATION OF DNABINDING/TARGETING MECHANISM FOR
HOLOCARBOXYLASE SYNTHETASE
Rebecca Delventhal and Dr. Joel Eissenberg (advisor)
Department of Biochemistry and Molecular Biology
St. Louis University, School of Medicine, St. Louis, MO
Holocarboxylase Synthetase (HCS) is an
essential enzyme that catalyzes the covalent attachment of
biotin, a water-soluble vitamin, to lysine residues in
proteins. Its role is well characterized in the attachment of
biotin as an enzymatic cofactor to carboxylases critical for
metabolism. However, HCS has also been shown to
catalyze the biotinylation of histones, suggesting the
possibility for epigenetic regulation. The focus of this
paper is investigation of the molecular mechanism of
HCS recruitment and binding to chromosomes. Multiple
approaches were taken to investigate either the possibility
that HCS has the ability to bind DNA as a monomer, or
that it acts in a protein complex in the nucleus. Using
techniques that include column chromatography to purify
the putative complex, GatewayTM cloning to express
fluorescently tagged domains of HCS in vivo in
transgenic flies, and DNA-binding experiments, such as
fluorescence anisotropy, we identified a putative DNAbinding domain and its distribution on polytene
chromosomes in vivo. This could possibly indicate that
HCS has an innate mechanism for binding DNA, and
might do so as a monomer.

THE ECOLOGICAL HISTORY OF CEDAR
CREEK: 11,500 BC TO 1590 BC
Christa Drake and Virginia Card (Advisor)
College of Arts and Sciences
Metropolitan State University, St. Paul, MN
To determine the ecological history of the Cedar
Creek Natural History Area, a 7-segment, 3.3-m sediment
core was collected in a bog east of Ice Lake in Isanti
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County, MN, in 2002. The core was then analyzed in
2008. In the lab, the lithologic composition of segments 3,
4, 5, and 7 were determined and six sediment samples
were analyzed for pollen and microfossils. To obtain
radiocarbon dates, sediment from segments 3, 5, and 7
was sieved and searched for dateable materials and those
materials were sent to Beta Analytic Inc. Upon
completion, a pollen diagram was made to look at the
changes in plant communities over time. Based upon the
plant community data and microfossils, general inferences
were made about the environmental changes that have
occurred during the time period the core represents.

ASSAY DEVELOPMENT AND PURIFICATION OF
NITROBENZENE DIOXYGENASE
Pat Dustin and Matt Neibergall (Advisor)
Department of Chemistry
Bethel University, St. Paul, MN
As global pollution concerns rise, new methods
for degradation of harmful chemical compounds are
routinely being explored. The bacterium Comamonas sp.
JS765 is one that is able to degrade the nitroaromatic
compound nitrobenzene through its functional metabolic
pathway. The enzyme nitrobenzene dioxygenase
(NBDOS) catalyzes the oxygen-dependent conversion of
nitrobenzene to catechol in the first step of this pathway.
Our work is focused at developing an efficient method for
purifying NBDOS. An HPLC assay is being developed to
test for NBDOS activity. Once the assay is developed, an
expressed sequence tag will be added to the NBDOS
genes to allow for rapid purification of the enzyme
through affinity chromatography.

EFFECTS OF ENVIRONMENTAL DISTURBANCE
AND FRAGMENTATION ON POPULATION
STRUCTURE AND ALLOMETRY OF Euterpe
precatoria (ARECACEAE)
James T. Engeln and Mark Davis (Advisor)
Department of Biology
Macalester College, St. Paul, MN
Euterpe precatoria (Arecaceae) is a singlestemmed arborescent palm distributed from sea level to
1150 m elevation. In Costa Rica, this species is subject to
extensive illegal extraction for its economically and
culturally valuable heart of palm. The development and
improvement of programs of conservation and sustainable
management require a basic understanding of population
structure, morphology, and traditional resource use.
This study reports on how E. precatoria is
influenced by succession, disturbance, and fragmentation
and further examines current extraction patterns in two
rural communities. The results show that E. precatoria
distribution, population structure, and morphology varied
among sites. Euterpe precatoria occurred at greater
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densities in disturbed and secondary forests compared
with continuous and fragmented primary forests.
Population structure was dominated by seedlings (palms
<1 m) across all sites. Few adult palms were found in
areas under pressure of extraction. Interviews revealed an
absence in local communities of heart of palm extraction
as a result of depleted access and availability. With the
disappearance of the palm, extraction as a cultural activity
was abandoned. Thus, conservation of the palm and the
preservation of its traditional uses are interdependent.

IMMUNOPHENOTYPING OF CULTURED NOD
MOUSE T CELLS BY FLOW CYTOMETRY
Katie Ertelt, Marin Olson, Ketaki Ghate, Larita Nandlal,
Kah Yong Goh, Michael Maher,
and Marina Cetkovic-Cvrlje (Advisor)
Department of Biological Sciences
Saint Cloud State University, St. Cloud, MN
Type I diabetes (T1D) is a disease in which an
individual’s pancreatic beta cells are destroyed by the
immune system by means of T cells. There are three
major types of T cells: T-helper, which possess CD4
receptors; T-cytotoxic, which have CD8 receptors; and Tregulatory, which exhibit both CD4 and CD25 receptors
on their surface. Their functions differ in the development
of T1D; while T-helper cells and T-reg cells are
considered protective, T-cytotoxic cells are considered to
be diabetogenic. Non-obese diabetic (NOD) mice are the
premiere animal model for studying T1D because they
development the disease spontaneously.
We hypothesize that NOD mice will exhibit
marked differences in the percentages of T cell subtypes
compared with a non-diabetic control strain of mice.
Four-to-eight-week-old NOD (n=6) and control female
mice (C57BL/6, n=6) will be used in our study. A single
cell suspension will be made from their spleens and
cultured in a 24-well-plate for two days in a concentration
of 2 x 10^6 cells/ ml. Concanavalin A, an agent that
promotes T cell proliferation, will be added in a
concentration of 3µg/ ml. After culturing, samples of the
cells in a 1 x 10^6 concentration will be stained with BD
Biosciences monoclonal fluorochrome-labeled antibodies
specific for the mouse CD3 (CD3FITC), CD4
(CD4PerCP), CD8 (CD8PE), and CD25 (CD25APC)
markers. The samples will be analyzed by flow cytometry
(FACSCalibur, BD Biosciences) to determine the
differences in the T cell composition of NOD versus
control mice, as well as differences in activation caused
by the presence of Concanavalin A.

THE NEUROPSYCHIATRIC ASPECTS OF
PRIMARY PROGRESSIVE APHASIA
Yasaman Fatemi1, Vladimir Cejka2, and Yonas E. Geda
(Advisor)2
1
Weinberg College of Art and Sciences, Northwestern
University, Evanston, IL
2
Department of Psychiatry and Psychology, Mayo Clinic
College of Medicine, Rochester, MN
Background: Primary progressive aphasia (PPA)
is a neurodegenerative disorder characterized by an
isolated and gradual dissolution of language function.
Cases of PPA-like aphasias were first noted by Pick in
1892, but it was almost one hundred years later, in 1982,
when PPA was fully defined by Mesulam [Annals of
Neurology, 11(6) 592-8,1982], where he noted depression
in 4 out of 6 cases. However, the neuropsychiatric aspects
of PPA have not since been systematically explored apart
from a few case reports.
Objective: We hypothesize that neuropsychiatric
problems may occur in PPA and the occurrence is more
frequent in non-fluent type.
Methods: Records of 54 cases of PPA as defined
by Mesulam, were scrutinized for de novo onset of
neuropsychiatric features in association with the onset of
PPA using the Mayo Alzheimer’s Disease Research
Center database. Patients with preexisting psychiatric
problems prior to the onset of PPA were excluded.
Results: Of the 54 cases of PPA, 27 were nonfluent (PNfA) and 27 were fluent (PFA). The male to
female ratio in each category was very similar. The
number of males in the non-fluent category was 15
(55.6%) and the number of males in the fluent category
was 14 (51.9%), The identified neuropsychiatric features
were depression, depression with significant coexisting
anxiety, anxiety disorder, and comportment problems
manifesting with disinhibited behavior with or without a
catastrophic reaction. Neuropsychiatric features that were
observed more frequently in the nonfluent PPA are
presented.
Conclusion: Our results demonstrate agreement
with Medina’s retrospective study confirming that
symptoms of depression are common in PPA patients. In
addition, our findings are consistent with the studies that
associate left hemispheric lesions with development of
depression.

EFFECT OF CHROMOSOME NUMBER
VARIATIONS ON GLOBAL GENE EXPRESSION
William Fischer, Alex Hughes, and Irina Makarevitch
(Advisor)
Department of Biology
Hamline University, St. Paul, MN
Despite the widespread interest in aneuploidy,
the molecular mechanisms that lead to phenotypic
alterations in aneuploid organisms are still poorly
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understood. Moreover, it is not clear what gene
interactions are involved in coping with gene dosage
imbalance caused by aneuploidy on the global genomic
level. Plants are more tolerant to aneuploidy than animals
and present a good model for research.
Here, we investigated aneuploidy effects on gene
expression in the maize aneuploid that carried an extra
copy of a small arm of chromosome 5 and exhibited
several phenotypic traits, such as stunted growth, late
development, partial tassel sterility, and knots in the
leaves. We were primarily interested in understanding
whether the phenotypic syndromes of aneuploidy could
be attributed to a small number of affected genes or
whether a complex network of gene interactions is
involved. We also wanted to know whether different plant
organs respond differently to aneuploidy. We compared
expression levels of approximately 15,000 maize genes in
meristems and leaves of aneuploid and wild type
seedlings, to understand effects of aneuploidy on gene
expression. Our microarray experiments demonstrated
that different sets of genes are affected in meristems and
leaves and allowed identification of approximately 50
genes that changed their expression in response to
aneuploidy. Analysis of expression for these genes in five
different maize tissues will be presented and analyzed.

COOPERATIVE LEARNING’S IMPACT ON
UNDERPREPARED STUDENTS
Amanda Friese and Ashley Mahoney (Advisor)
Department of Chemistry
Bethel University, St. Paul, MN
Previous research
has demonstrated
that
academic engagement can improve the success of
underprepared students in college. Introductory chemistry
classes contain underprepared students who are in danger
of not succeeding in the class (earning less than a C).
Two introductory chemistry classes were given
the Chemistry Self-Concept Inventory (CSCI) at the
beginning and the end of the class to compare their
success in the class with their change in attitude on five
subscales: math self-concept, chemistry self-concept,
academic self-concept, creativity self-concept, and
personal academic enjoyment (Bauer, C. F. 2005. Journal
of Chemical Education 82:1864-1870). The change in
attitude of underprepared students in a cooperative
learning environment was compared with each student’s
success in the course. These results could lead to changes
in advising for underprepared students and providing help
earlier in the course.
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RESISTANCE TO POLYMYXIN B IN Escherichia
coli: AN ASSAY OF SINGLE
GENE MUTANTS
Andrew Frisk and Betsy Martinez-Vaz (Advisor)
Department of Biology
Hamline University, St. Paul, MN
Cationic antimicrobial are bactericidal agents
that function by introducing pores in the cell membranes
of gram-negative bacteria. Because of their mechanism of
action and recent therapeutic use, several studies have
pointed at antimicrobial peptides as a new alternative to
antibiotics and the growing problem of antibiotic
resistance. Polymyxin B is a cationic antimicrobial
peptide commonly used to treat gram-negative infections.
The aim of this research was to identify genes
that could confer resistance to Polymyxin B in
Escherichia coli. Liquid cultures of E. coli K-12 MG1655
were inoculated in 96 well plates and absorbance
measurements were used to monitor growth. Under these
conditions, the minimal inhibitory concentration (MIC) of
Polymyxin B determined was 2.25 ug/ml. Ninety-six
single gene deletion mutants were grown in LB medium
containing 2.25 ug/ml of Polymyxin B. Growth of the
wild type and mutant strains was monitored to determine
the ability of the mutants to grow at Polymyxin B
concentrations that were lethal to the wild type. Two
strains with deletions in the xylF and rhlB genes grew
normally in medium containing 2.25 ug/ml of Polymyxin
B. This observation suggests that these genes might be
linked to the development of resistance to cationic
antimicrobial peptides. These genes have not been
previously linked to resistance to Polymyxin B or other
antibiotics in E. coli. Future research is needed to
investigate how mutations in xylF and rhlB enable E. coli
to grow at concentrations of Polymyxin B that are
inhibitory to wild type cells.

INVESTIGATING A PETROLEUM TRAP AT 16N
58W AND 16N 57W, KIMBALL COUNTY,
NEBRASKA
Seth Gainey
Department of Earth and Atmospheric Sciences
St. Cloud State University, St. Cloud, MN
The area of study is in Township 16 North,
Ranges 58W and 57W, Kimball County, Nebraska. The
geologic question is, what type of trap contains this oil
accumulation? And secondly, are there any more potential
drilling and producible sites? By using well logs and
electronic logs coupled with Geo-Plus software, this
question may be answered. Current knowledge of the
area, based on the literature, is moderate on a regional
scale. The area of interest is small area and has less
documentation. Petroleum companies have researched the
area heavily, but, much of their research is mostly
proprietary. This problem is of high value because the
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petroleum industry is pertinent to the economy of the
world. Identifying the trap will be useful in discovering
future traps, and potentially more producing wells. In the
project area, the J-sand is the petroleum reservoir and the
Mowry shale is the cap rock. My research shows that the
trap is structural, a domal trap, forming closure on all four
sides of the reservoir.

A METEOROLOGICAL PERFORMANCE
COMPARISON OF CSU-CHILL NEW AND OLD
ANTENNAS
Megen Galoff
Department of Earth and Atmospheric Sciences
St. Cloud State University, St. Cloud, MN
Recently, Colorado State University purchased a
new, state-of-the-art dual offset feed design antenna for
the CSU-CHILL radar replacing a center-fed antenna.
This new antenna is expected to have fewer sidelobes and
to significantly reduce ground clutter. The meteorological
performance of the new antenna was analyzed for ground
clutter, gust fronts, and severe thunderstorms. The
hypothesis is that the new antenna will perform better
than the old antenna in the areas of ground clutter, gust
fronts, and sidelobes.
Ground clutter scans conducted with both the
new and old antenna provided data to analyze ground
clutter over the Rocky Mountains and in two kilometer
range rings around the radar. Observations of gust fronts
were used to analyze the meteorological performance of
the new antenna in a low-reflectivity meteorological
event. A gust front case from 2007 was compared with a
gust front from 2008. Severe storm RHI scans were
analyzed for sidelobes and antenna artifacts above the
tops of high-reflectivity gradient thunderstorms. Many
visual comparisons of radar images were also completed
along with numerical analysis to show the meteorological
performance of the new antenna on the CSU-CHILL
radar. After these analyses, it has been concluded that the
new antenna reduces ground clutter in gust fronts and has
significantly weaker sidelobes above the tops of
thunderstorms.

JANUS TYROSINE KINASE 3 INHIBITOR WHIP131 INDUCES T-REGULATORY-TYPE IMMUNE
RESPONSE IN NOD MICE
Ketaki Ghate, Marin Olson, Katie Ertelt, Larita Nandlal,
Kah Yong Goh, and Marina Cetkovic-Cvrlje (Advisor)
Department of Biological Sciences
St. Cloud State University, St. Cloud, MN
T cells are the crucial players in development of
autoimmune type 1 diabetes (T1D). Different subtypes of
T cells exhibit protective and pathogenic roles in the beta
cell destruction and are distinguished by their surface
molecular markers as well as by their specific cytokine

profiles. T cells express cytoplasmic signal transduction
molecule JAK3, which in vivo inhibition by a specific
JAK3 inhibitor WHI-P131 was implied as protective in
development of diabetes in a NOD mouse model of T1D.
Further studies confirmed that WHI-P131 has a direct
effect on CD4+T cells in vitro.
In order to confirm the protective mechanism of
action of WHI-P131, the goal of this study is to determine
whether WHI-P131 induces generation of T-regulatory
cells in vitro (in isolated CD4+ T-cells) and in vivo (posttreatment of NOD mice by this experimental compound).
CD4+ T cells were isolated from the spleens of 5-7-weekold NOD mice by positive magnetic separation. The cells
were exposed to three concentrations of WHI-P131 (6, 3,
and 1.5 µg/ml) and rapamycin (1000, 100, and 10 nM)
and cultured for a 3-week culture period. Based on the
premise that rapamycin induces generation of T-reg cells
in vitro, it served as an internal control .The
characterization of T-reg cells was based on the cytokine
profiles (IL-10, IL-4, IL-2, IFN-γ and TGF-β) obtained
from in vitro- and in vivo-treated CD4+ T cells of NOD
mice. It is found that WHI-P131 induces generation of Treg cells in vitro as well as in vivo, clearly confirming that
WHI-P131 exhibits protection by inducing T-reg cells.

FLOW CYTOMETRIC ANALYSIS OF NOD/LtJ and
C57BL/6 MOUSE SPLENOCYTES
KahYong Goh, Ketaki Ghate, Marin Olson, Katie Ertelt,
Larita Nandlal, Michael Maher, Sumeet Poudel, and
Marina Cetkovic-Cvrlje (Advisor)
Department of Biology
St. Cloud State University, St. Cloud, MN
NOD mice spontaneously develop autoimmune
type 1 diabetes (T1D) between 12 and 24 weeks of age.
Pancreatic beta cells of NOD mice are attacked by
autoaggresive T cells that accumulate in the pre-diabetic
period (between 4 and 12 weeks of age) around the
pancreatic islets of Langerhans. Three major
subpopulations of T cells (T helper [Th], T cytotoxic [Tc],
and T regulatory [Treg]) exhibit different roles in
pathogenesis of T1D. Th and Treg cells are considered
protective, while Tc cells have a pathogenic role in T1D
development. These T cell subpopulations can be
distinguished based on the expression of their specific
surface markers. The entire T cell population expresses a
CD3 marker, while Th, Tc and Treg cells are
characterized by CD4, CD8, and both CD4 plus CD25
markers expression, respectively.
We hypothesize that NOD mice, an autoimmuneprone mice strain, contain increased percentages and
absolute T cell number compared with non-diabetic mice
strains. Therefore, this study aims to investigate the
percentages and absolute numbers of T cell populations of
NOD and control, C57BL/6 mice. Six NOD/LtJ females
in pre-diabetic stage (4-8 weeks old) and six C57BL/6
females of the same age will be utilized for this study.
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Spleens will be removed, single-cell suspensions made,
and viability evaluated by Trypan blue. Cells will be
adjusted to the concentration of 1x106/sample and
immunophenotyped by four-color staining with
monoclonal anti-mouse antibodies labeled with different
fluorochromes (CD3-FITC, CD4-PercP, CD8-PE, and
CD25-APC; BD Biosciences). Flow cytometric analysis
will be performed by BD FACSCalibur 4 Color Basic
flow cytometer using the standard CellQuest software
(BD Biosciences).

OPTIMIZING YEAST HYBRID SYSTEMS FOR
STUDYING AUXIN-RELATED GENES FROM
Arabidopsis thaliana
Chen Gu and Paul J. Overvoorde (Advisor)
Department of Biology
Macalester College, St. Paul, MN
Yeast hybrid systems have been recognized as a
powerful tool to investigate in vivo molecular interactions.
Following the initial invention of 2-hybrid systems in the
early 1990s that focused on protein-protein interactions,
numerous modifications have been implemented that
greatly expand the scope of the system. In our lab, we are
developing two systems. The first is a GAL4 split
transcription factor-based yeast 3-hybrid system (a system
that reconstitutes an active transcription factor upon the
successful bridging of two proteins by a chemical inducer
of dimerization [CID]) to search for cDNAs that encode
the cellular target of 2-furylacrylic acid, a known smallmolecule inhibitor of auxin action (Sungur et al. 2007).
Thus far we have been able to replicate the previously
described system based on dexamethasone-methotrexate
as the CID. Second, we are establishing a GAL4-based
reverse 2-hybrid system to identify sites of protein-protein
interaction. This system relies on the negative selection of
the yeast URA3 protein in the presence of 5-fluoroorotic
acid (FOA), which generates a toxic substance. We are
optimizing this system by monitoring the growth rates of
yeast strains that express different combinations of
proteins.

COMPETITION BETWEEN AN INVASIVE GRASS
(Phalarus arundinacea) AND A MINNESOTA
NATIVE (Calamagrostis canadensis) UNDER
VARYING NUTRIENT CONDITIONS.
Claire Hafdahl and Martha Phillips (Advisor)
Department of Biology
College of St. Catherine, St. Paul, MN
Phalarus arundinacea (reed canary grass) is an
invasive grass that inhabits wetlands across Minnesota. It
can quickly establish monocultures and outcompete native
grass species. This experiment tested the hypothesis that
high nutrient conditions enhance the ability of reed canary
grass to compete with native grass Calamagrostis
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canadensis (Canada bluejoint grass). Reed canary grass
(RCG) and Canada bluejoint grass (CBJ) were planted in
a replacement series of varying ratios in washed sand and
grown in a greenhouse for 14 weeks. Treatment solutions
of high nitrogen, high phosphorus, or a control
(containing minimal amounts of each nutrient) were
applied weekly to five replicates per ratio. Height was
measured weekly for 8 weeks. Plant material was divided
into roots (both species combined) and shoots of each
species were dried and weighed after 14 weeks. No
competitive exclusion was observed. The average height
of CBJ was greatest when RCG was absent, while the
average height of RCG showed the opposite pattern and
was lowest when no CBJ was present and highest at a low
RCG to high CBJ ratio. Patterns in aboveground shoot
biomass were similar, although differences were not
statistically significant. When grown alone, both RCG
and CBJ were significantly taller under high phosphorus
compared with high nitrogen and control treatments. Root
biomass was also highest in phosphorus treatment, with
no differences between the control and nitrogen. Results
indicate that RCG was most affected by intraspecific
competition, and high amounts of nitrogen and
phosphorous appeared to increase the ability of RCG to
outcompete CBJ.

A STUDY OF IONS AFFECTING THE ACTIVITY
OF THE UREASE ENZYME
Arif Hamid, Uchechi Amajuoyi, and Eugenia Paulus
(Advisor)
Department of Chemistry
North Hennepin Community College, Brooklyn Park, MN
Urease is an enzyme that catalyzes the hydrolysis
of urea to carbon dioxide and ammonia in biological
systems. Urease is also utilized by microbes to permit
their existence in highly acidic environments. The most
famous of such microbes is the bacterium Helicobacter
pylori in the stomach which can cause gastric and peptic
ulcers. Despite its purification and crystallization in 1926,
there are limited colorimetric methods published in
literature to monitor its activity. We have adopted and
modified a colorimetric method for the microscale assay
of jack bean urease using a microtitration plate reader.
Elevated concentrations of metal ions can have
detrimental effects on bodily functions. We evaluated the
effect of certain metal ions on the enzymatic activity of
urease. Atomic absorbance measurements were used to
confirm the metal ion concentration of Thompson
standards. From the enzyme assay, the kinetics of alkaline
phosphatase was characterized. Non-linear regression
methods were used to fit the Michaelis-Menten equation.
Inhibition of enzyme activity by metal ions was evaluated
using progressive curve analysis in a reaction system with
enzyme-inhibitor
pre-incubation.
Time-dependent
inhibition of the enzyme is described using the slow
binding mechanism of inhibition model.

Abstracts
ION TRANSPORT PROPERTIES OF Slc26a2
(DTDST)
Alyona Haritonova1, 2, Min-Hwang Chang1 and Michael
F. Romero1
1
Physiology and Biomedical Engineering, Mayo Clinic,
Rochester, MN
2
College of St. Catherine, St. Paul, MN
Slc26 proteins are a family of membrane proteins
which mediate anion movements (e.g., Cl-, SO42-, HCO3-,
oxalate2-, formate-) and are known to have both
transporter and channel properties. Several SLC26 genes
are linked to human genetic diseases. Diastrophic
dysplasia is a rare recessive disorder caused by mutations
in the Slc26a2 gene / protein. Previously, Slc26a2 was
suggested to mediate SO42- uptake into cells. People with
SLC26A2 mutations have inappropriately sulfated
proteoglycans causing abnormal cartilage formation
(dysplasia) and loss of conversion to bone. Other Slc26
have been recently shown to have novel ion exchange or
channel activities. However, the mechanism of Slc26a2mediated SO42- transport has not been directly
characterized.
To characterize the transport mode(s) of Slc26a2,
we made cRNA in vitro and injected it into Xenopus
laevis oocytes. Using two-electrode voltage clamp and
ion-selective microelectrodes, we recorded currents and
ion activity changes in Slc26a2-expressing oocytes
elicited by bath solution manipulation. Our experiments
measured Cl-, HCO3−, or Na+ transport in response to
extracellular solutions ± anions or ± cations. Dr.
Romero’s lab has found that Slc26a9 transports Na+; and
several other Slc26 proteins are activated by low pH
(potentially H+ transport). Therefore, we tested if Slc26a2
could transport a cation like Na+. Our initial results did
not demonstrate SO42- transport by Slc26a2, but rather a
Cl--dependent current and intracellular Na+ transport
(initial [Na+]i : Slc26a2 >30mM; water-control ~3mM).
These results made us think that the present model of the
diastrophic dysplasia pathophysiology incorrectly
characterized SO42- transport as the primary disease insult.
into the extracellular
However, adding HCO3−
environment and repeating experiments confirmed
exchange of SO42- for HCO3-. Thus far, we were able to
demonstrate two modes of transport: HCO3− / Cl- and
HCO3− / SO42-, the latter being more favorable.
Acknowledgements: This work was supported by Mayo
SURF program and Mayo Foundation.

THIOL PLACE EXCHANGE OF
FLUORESCENTLY LABELED THIOLDECORATED Au NANOPARTICLES AND
DISULFIDES IN A HETEROGENEOUS
ENVIRONMENT
Patrick Hawk and Thomas C. Marsh (Advisor)
Department of Chemistry
University of St. Thomas, St. Paul, MN
Thiol place exchange on gold (Au) is an
effective method of creating surfaces for chemical and
biological processes. A new method for quantification of
this exchange was recently found that involves attaching
fluorescently labeled thiols to gold nanoparticles. When
the labeled thiols are linked to a nanoparticle, the gold
quenches the fluorescence, preventing photon release. A
thiol exchange, however, will replace fluorescently
labeled thiols on the nanoparticle, removing them from
the gold and allowing them to fluoresce; this can be used
to quantify the place exchange reaction.
Previous experiments took place in homogenous
environments; this experiment will attempt to use the
method in heterogeneous environments, with aqueous and
organic layers, to quantify interfacial place exchange
reactions. This method will be specifically utilized to test
the feasibility of decorating a molecular scaffold
composed of nucleic acids with gold nanoparticles, with
the nucleic acids in the aqueous phase and the
nanoparticles in the organic phase.

PROMOTER CHARACTERIZATION OF Rap1, A
POSSIBLE TUMOR SUPPRESSOR GENE
Maria N. Hindt and Jennifer L. Cruise (Advisor)
Department of Biology
University of St. Thomas, St. Paul, MN
Ras is a GTPase involved in signal transduction
(including cell proliferation) and is an oncogene
commonly mutated in human cancers. Rap1 is also a
member of this family and has been shown to antagonize
Ras, suggesting that Rap1 may be a tumor suppressor
gene. Defining its promoter region is critical for further
understanding of how Rap1 functions, but it has yet to be
studied.
In this study, we begin to characterize the three
rap1 promoters (rap1A short and long transcripts and
rap1B), using a stepwise process. Putative promoter
fragments are synthesized, cloned into a reporter vector,
transfected into mammalian cells, and analyzed by
fluorescence microscopy, western blotting, and flow
cytometry. By this method, we have identified
functioning promoter constructs for the short transcript of
rap1A. In cell lines which stably express these constructs,
we are studying how the promoter activity changes with
the cell cycle.
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USING DNA BARCODING TO DETERMINE HOST
FISH USAGE OF FRESHWATER MUSSELS IN
THE ST. CROIX RIVER
Alexander Howe, Mark Hove, Dan Hornbach, Sarah
Boyer (Advisor)
Department of Biology
Macalester College, St. Paul, MN
Freshwater mussels of the family Unionidae are
non-marine bivalve mollusks with worldwide distribution.
While North America hosts the highest diversity of
freshwater mussels in the world with 297 species of
Unionidae of the estimated 674, many of these species
face severe population decline with ~70% listed as
endangered, threatened, or of special concern.
Complicating conservation measures is the complex life
history of freshwater mussels in which their larvae
(glochidia) are obligate parasites of fishes, using their
host’s vagility for transportation to new habitat and for
metamorphosis into the juvenile phase. As such, it is
essential that any conservation plan take into account the
host fish(es) of the mussel. However, glochidia are
notoriously difficult to identify based on morphology
alone. This has made it difficult to identify the host fish
usage of many species of freshwater mussel in the wild.
The research presented here examines a possible
alternative to morphological identification of glochidia
using genetic data to delineate species instead. This
method, termed “DNA barcoding,” uses a short (~550
bp), standardized mtDNA sequence as a molecular
identifier by matching the sequence data of the unknown
specimen to a database of voucher specimens to obtain a
positive identification. This research uses two mtDNA
genes, ND1 and CO1, to build a database of all species of
mussel known to the St. Croix River, and then tests the
efficacy of DNA barcoding on glochidia from naturally
parasitized fishes from the St. Croix.

GAS PHASE MICRODIALYSIS AND
CHEMILUMINESCENCE AS A SMALL,
SENSITIVE MEANS OF MEASURING AQUEOUS
NITRIC OXIDE
Matthew Humbert, Saiid Lewis, and Tony Borgerding
(Advisor)
Department of Chemistry
University of St. Thomas, St. Paul, MN
Gas phase microdialysis extraction has been
interfaced
with
a
sensitive
nitric
oxide
chemiluminescence detector and is capable of extracting
and detecting chemically generated nitric oxide in
artificial cerebral spinal fluid as low as 1 μM. The probes
used are small (200 μM x 3 mm) and significantly
improve upon current methods used to measure nitric
oxide in biological environments, which are either too
large to be used in vivo or lack the sensitivity to measure
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physiological levels of nitric oxide. Results from
experiments using gas phase microdialysis probes to
measure nitric oxide generated by macrophages and rats
will also be presented.

HEAT EXCHANGE THROUGH THE HEAD AND
UPPER AND LOWER LIMBS
Kate Jahnke, Charles Hoppe, and Victor S. Koscheyev
Department of Integrative Biology and Physiology
University of Minnesota, Minneapolis, MN
With the introduction of the Liquid Cooling and
Warming Garment (LCWG), NASA set the stage for
advancement in the realm of human thermoregulation in
extreme environments. Presently, two main models exist
for the LCWG systems: whole body and multicompartment. Using the multi-compartment model as the
predominant system, previous research demonstrated that
high-density tissues (head, hands, and feet) are areas of
the body with the greatest heat flux; moreover, the high
intensity of heat flux from the upper and lower limbs
allows one to follow and control the process of heat
accumulation/deficit in the body. Through the capability
of this garment, the transfer of heat from the body to the
environment can be measured and potentially stabilized
by controlling water flow rate and temperature as it
circulates through the tubing of the LCWG. This research
has application for space purposes in anticipation of the
greater quantity and intensity of extravehicular activity
involved in exploring planetary surfaces during both lunar
and later Mars missions.
Our current research is evaluating different
tubing patterns in garment hoods and varying foot and
calf sleeve combinations with 10ºC, 20ºC, and 30ºC inlet
water temperatures, respectively, circulating through the
garment tubing. Newly collected data, combined with the
physiological responses to thermal stresses, can be used to
further support development of the multi-compartment
LCWG that will allow astronauts full body flexibility,
dexterity, and temperature control which they require to
successfully complete a surface landing and planetary
exploration.

STABLE ISOTOPE ANALYSIS OF THREE POND
MACROINVERTEBRATE COMMUNITIES
Allison Johnson, Grace Wilkinson, and Abbey Holt
Department of Biology
St. Olaf College, Northfield, MN
Stable isotope ratios of 13C and 15N provide
insight into the structure of a community or whole
ecosystem by comparing the basal resource for the system
and the trophic positions of each organism within the food
web. Community structure can be determined via stable
isotope analysis as well as a species niche, allowing
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specific organisms as well as whole communities to be
compared.
We compared the structure of the three pond
macroinvertebrate communities with distinct drainage
basins at St. Olaf College using stable isotope analysis to
determine whether differences existed between
community structure and resources. The goal of our
research was to determine if there was a difference in the
structure of the communities, and, if so, whether the
difference was caused by a shift in basal resources or the
trophic structure of the community. We found that the
differences between the macroinvertebrate communities
were caused by a change in basal resource and not by
differing trophic structures. These findings indicate that
variation in surrounding pond habitat can have a
significant impact on the basal resources of organisms in
that habitat.

In situ CONFOCAL RAMAN MICROSCOPY
CHARACTERIZATION OF DRUG DELIVERY
SYSTEMS
Ruth Kemp, Jeannette Polkinghorne (Advisor), and
Jinping Dong (Advisor)
Department of Chemistry
University of Minnesota, Minneapolis, MN and Boston
Scientific
Anti-inflammatory drug delivery systems are
used on implantable medical devices such as pacemaker
leads to improve electrical performance characteristics.
Elution characteristics of drug-polymer systems can be
captured real-time through the use of a novel chemical
imaging technique, namely confocal Raman microscopy,
which couples conventional Raman spectroscopy and
optical microscopy. Confocal Raman microscopy permits
chemical analysis and spatial imaging with sub-micron
resolution.
In situ images of a dexamethasone acetate drug
collar were collected at different time points in methanolbased elution media. Drug release was demonstrated to
occur at both the surface of the collar and from depths
below the surface. The depth of the drug-depleted zone
correlates to the length of time that the drug collar was
exposed to elution media. Further insight is gained about
the elution process through the use of confocal Raman
microscopy.

OPTIMIZATION AND IMPPLEMENTATION OF A
CHEMO- AND STEREOSELECTIVE
MICROSCALE SODIUM BOROHYDRIDE
REDUCTION LAB
Christopher J. Kennedy and Heather M.
Sklenicka (Advisor)
Department of Chemistry
Rochester Community and Technical College, Rochester,
MN
The goal of this project was to replace the
current sodium borohydride lab with one that shows the
selective nature of a sodium borhydride reduction. The
scale of the literature lab was reduced to a microscale
variation and the isolation procedure was streamlined.
The developed lab consists of two reactions which study
the reduction of ethyl acetoacetate with sodium
borohydride. The first reaction selectively reduces the
ketone group over the ester. For the second reaction, (D)
or (L) - tartaric acid was added as a chiral enhancer to
provide stereoselectivity of the reduction. IR and NMR
spectroscopy and optical rotation methods were used for
final analysis of the product. The modified lab was
implemented over a two-week time period in a secondsemester Organic Chemistry course.

THE EFFECTS OF MONOCYTES ON T
LYMPHOCYTE PROLIFERATION
William Khoury-Hanold, Elizabeth Steinert, and Jodi
Goldberg (Advisor)
Department of Biology
Hamline University, St. Paul, MN
T lymphocytes, or T cells, are white blood cells
that can be induced to proliferate in vitro with either of
the two mitogenic lectins: Concanavalin A (Con A) or
Phytohemagglutinin (PHA). Activation of T cells requires
the presence of other immune cells, herein referred to as
“Non T” cells. Our goal was to separate the Non T cell
population into its purified subpopulations (i.e.,
Monocytes or B cells), and use each subpopulation to
activate purified T cells. This allows us to identify the
specific cell type(s) required for T cell activation by
ConA or PHA.
Previous studies have not used purified T and
Non T populations and have measured proliferation in a
nonspecific manner. Our method isolates T cell
populations to the extent that they no longer respond to
the lectins without accessory cell populations and also
measures T cell proliferation exclusively, allowing us to
observe the exact effects that each Non T subpopulation
has on T cells. Monocytes were isolated using the
Miltenyi MACS CD14 MicroBead system to a purity of
~85%. This doesn’t meet the >95% standard; thus,
conclusive interpretations of the data are difficult to draw.
However, preliminary findings show that adding back
Monocytes to the T cell population did induce
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proliferation but not to the same extent that the
“NonMonocyte” populations were able to do. Elucidating
the exact requirements needed for T cell proliferation
could be useful in clinical research where abnormalities in
T cell proliferation must be differentiated from an
abnormality in a support cell population.

weight. As little as 0.004g of RAFT decreased the percent
yield by about 24% in the homopolymerization and about
17% in the copolymerization. Further analysis also
showed a decrease in molecular weight distribution with
an increase in RAFT.

NANOPARTICLES FOR DRUG DELIVERY
Albina Khusainova, Zhengxi Zhu, and Chris W. Macosko
(Advisor)
Department of Chemical Engineering and Materials
Sciences
University of Minnesota, Minneapolis, MN

VEGETATION EFFECTS ON WATER QUALITY
OF THE TRIBUTARIES OF THE UPPER BARRON
RIVER CATCHMENT
Elizabeth Kringen, Gina Mancini-Samuelson1 (Advisor),
and David Manahan2 (Advisor)
Department of Chemistry
1
College of St. Catherine, St. Paul, MN
2
The School for Field Studies, Queensland, Australia

Current efforts in the area of drug delivery
include the development of targeted delivery in which the
drug is only active in the target area of the body (for
example, in cancerous tissues). The targeted drug delivery
system delivers the drugs without having any adverse
effects on other healthy organs and tissues. Passive
targeted drug delivery or the Enhanced Permeability and
Retention effect is the property by which certain sizes of
particles tend to accumulate in tumor tissue much more
than they do in normal tissues. It means that particles of
certain sizes have to be obtained. The objective of this
research work was to make nanoparticles with the optimal
size of 50-400 nm.
We have obtained nanoparticles by mixing
hydrophilic polymer and highly hydrophobic drug. Highly
hydrophobic β-carotene was used as a model of a drug.
With polymer adsorbed on the surface of the drug and βcarotene as a drug spherical particles with the diameter of
about 100 nm were formed. Scanning electron microscopy
(SEM) was employed to give direct images of particle
shape. Average particle size and distribution statistically
were measured by dynamic light scattering (DLS). The
results of both methods were compared. dm (nm) by DLS
and dn (nm) by SEM results were of the same order.

The continued deterioration in the Great Barrier
Reef’s water quality from land-based sources of pollution
in the catchments adjacent to the reef has led to concern
about the reef’s long-term preservation. The Upper
Barron River catchment, one of the most heavily utilized
and impacted streams of the Wet Tropics region,
contributes to this degradation.
This study assesses the water quality of Peterson
Creek, a tributary to the Barron River, by comparing preand post-revegetation water quality data and then
comparing Peterson Creek with two other tributary creeks
having differing levels of riparian degradation. Physicochemical testing was performed during the dry season of
2008. No major improvements were found in Peterson
Creek’s water quality from pre- to post-revegetation data,
though long-term monitoring may reveal future
improvements. Across the three creeks, vegetation was
inversely related to turbidity levels. Furthermore,
increased vegetation and canopy cover seem to be related
to better water quality. While riparian vegetation appears
to increase water quality, more research is needed,
especially during the wet season. More time is also
needed to allow the Peterson Creek revegetation to grow.

HOMOPOLYMERIZATION OF ACRYLAMIDE
AND COPOLYMERIZATION OF ACRYLAMIDE
WITH 1-HEXENE THROUGH A RADICAL CHAIN
REACTION WITH BENZYL 1PYRROLECARBODITHIOATE AS THE RAFT
CONTROL AGENT
Justin Knapp and Dr. Megan Nagel (Advisor)
Department of Chemistry
Bethel University, St. Paul, MN
The reversible addition-fragmentation chain
transfer
(RAFT)
control
agent,
(benzyl
1pyrrolecarbodithioate), was synthesized. When the RAFT
agent
was
added
to
the
AIBN
initiated
homopolymerization
of
acrylamide
and
a
copolymerization of acrylamide with 1-hexene, the results
show decrease in both yield and polymer molecular
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TOXICITY ANALYSIS OF THE COMBINED USE
OF ACETAMINOPHEN DRUGS FOR OVER THE
COUNTER CHILDREN’S MEDICINES
Heidi Le, Sue Hill (Advisor), and Arlin Gyberg (Advisor)
Department of Chemistry
Augsburg College, Minneapolis, MN
For the last few years in addition to active
ingredients being ineffective, acetaminophen poisoning
has become a concern with regard to children’s over the
counter medicines, in particular cold and cough
medicines.
This study consisted of two parts: (1) test various
children’s medicines to confirm the acetaminophen levels,
and (2) develop a toxicity scale related to acetaminophen
dosage for a variety of combinations of children’s
medicine.

Abstracts
Acetaminophen levels were determined by high
performance liquid chromatography (HPLC) using an
internal standard. About 1 gram of liquid (syrup or liquid
drops) was diluted into 100 mL of methanol. A sample of
1:2 ratio of syrup to internal standard was made including
internal standard of 0.5/1000-mL theophylline solution.
Sample was then run through HPLC using a flow rate of
1.00 mL/min, 82% water, 18% methanol, and wavelength
of 220 m. The ratios of peak area of syrup to peak area of
internal standard were found and further calculations were
made to verify levels of acetaminophen in sample. The
table was developed from LD50 values for
acetaminophen and ethanol and the table developed by
analogy for toxicity.

ANALYSIS OF SAMPLE PREPARATION AND
QUANTIFICATION OF SIGNAL INTENSITY
WITH MATRIX-ASSISTED LASER
DESORPTION/IONIZATION MASS
SPECTROMETRY
Adam Lentscher and Dr. Ken Rohly (Advisor)
Department of Chemistry
Bethel University, St. Paul, MN
The
method
of
matrix-assisted
laser
desorption/ionization mass spectrometry is widely used
and is generally understood in theory and methodology.
Even with its use and understanding, this form of analysis
is often sensitive to preparation conditions, and obtaining
consistent, reproducible, and quantitative results can be
challenging. This research looks into the effect of various
sample preparation and spotting techniques and their
possible correlation to reproducibility in quantitative
analysis of biological molecules such as bovine serum
albumin and cytochrome-C. Targets were spotted with
analyte concentrations ranging from 10 pmol to 100 μmol
and analyzed with a Bruker Omniflex MALDI mass
spectrometer.

EXCITED ELECTRONIC STATES OF THE ALLYL
RADICAL
Taylor Mach1, Daniel Crawford1, Rollin King2
Department of Chemistry
1
Bethel University, St. Paul, MN
2
Virginia Tech, Blacksburg, VA
The allyl radical is the simplest conjugated
hydrocarbon π-radical, containing three electrons in its πtype orbitals. The unpaired electron resides in a nonbonding π orbital in the electronic ground state. Lowlying excited states may be formed by exciting a second
electron into this non-bonding orbital or by excitation of
this electron into an unoccupied orbital. The open shell
nature of allyl radical makes studying its excited
electronic states difficult. The presence of the unpaired
electron requires consideration of spin contamination and

double excitation character in the excited-state
wavefunction. Another fascinating aspect of the allyl
radical is its high degree of symmetry, being completely
planar and belonging to the C2v point group in its ground
state. According to density functional theory via the TDB3LYP method, the energy of the first three 2B1 excited
states are 3.83, 5.39, and 6.44 eV, while EOM-CCSD
with the aug-cc-pVTZ basis set yields 3.67, 5.86, and 6.81
eV. The respective experimental values are 3.07, 5.39 5.90, and 6.19 - 6.30 eV. The two above-mentioned
complications of spin contamination and double
excitation are best handled by the addition of triple
excitations to the highly accurate coupled cluster theory.
B

THE RELATIONSHIP BETWEEN EPINEPHRINE
LEVELS AND REBOUND HYPOGLYCEMIA
Jessica R. Mader1 and Barbara May2 (Advisor)
Department of Biology
1
College of St. Benedict, 2St. John’s University, St.
Joseph, MN
The purpose of this experiment was to study the
relationship between epinephrine levels and the
hypoglycemic rebound effect. Epinephrine is the principal
signaling hormone to signal the release of glucagon at the
onset of hypoglycemia. A danger with Type 1 Diabetes is
hypoglycemia unawareness; this is when a diabetic
experiences hypoglycemia, without the hormonal
response of epinephrine to express physical symptoms.
Hypoglycemia unawareness is more common in rebound
hypoglycemia, since the body takes too long to realize
that it is low on glucose.
Mice were injected with Streptozotocin to induce
beta cell destruction and the onset of diabetes. They were
then injected with rapid-acting insulin and the blood
glucose level was monitored and plasma samples were
collected at timed intervals. When 30mg/dl was reached
the mice were insufficiently treated with glucose, and
then the blood glucose level was monitored and plasma
levels collected. This continued until the mice reached a
rebound hypoglycemic state. The mice were sufficiently
treated with glucose and monitored for safety.
Epinephrine was measured using an ELISA. The results
were analyzed and a delay in epinephrine onset and a
blunting of epinephrine levels was discovered. Moreover,
it was increasingly difficult to bring the mice out of the
rebound hypoglycemic episode at the end of the
experiment; it took multiple doses of oral glucose to
maintain a steady blood glucose level. A correlation
between length and depth of the initial hypoglycemic
episode to the rebound and the counterregulatory response
could be found in individual mice.
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ANALYSIS OF IMMUNE CELL
DIFFERENTIATION CAUSED BY JAK-3 KINASE
INHIBITION USING FLOW CYTOMETRY
Michael Maher, Kathleen Ertelt, Marin Olson, Ketake
Ghate, and Marina Cetkovic-Cvrlje (Advisor)
Department of Biological Sciences
Saint Cloud State University, St. Cloud, MN
Type 1 diabetes (T1D) is an autoimmune disease
that results in the destruction of insulin-producing cells of
the pancreas. This destruction is a result of improper
recognition by T cells, causing an attack by the body’s
own immune system. It has been shown that specific
regulation of the ratios of T cell types can alter the action
of the body’s immune response. Specifically, T-regulatory
cells have been shown to suppress auto-reactive
diabetogenic T cells. The variable expression of unique
cell markers, such as CD4, CD25, and Foxp3, allows the
characterization of the T-reg cells.
It has been shown in previous studies that the
selective inhibition of Janus Tyrosine Kinase 3 (JAK 3),
an enzyme necessary for some forms of cellular signaling,
is a potential method of selectively modulating
pathogenic immune responses in a mouse model of T1D.
Preliminary results obtained by Dr. Cetkovic-Cvrlje’s
research group at St. Cloud State University suggest that
the JAK 3 inhibitor WHI-P131 targets T cells and
consequently inhibits the generation of diabetogenic T
cells. For this research it is hypothesized that exposure to
WHI-P131 will stimulate T cell differentiation toward the
protective (anti-diabetogenic) T-reg phenotype, and that
the T-reg cells will be detectable via flow cytometric
analysis using flurorome-labeled monoclonal antibodies
against the surface/intracellular cell markers. Moreover,
defining the mechanisms of WHI-P131 action allows for
further characterization of JAK 3 inhibitors, which has
strong potential impacts on T1D research.

ENVIRONMENTAL DISTURBANCE AND
GEOGRAPHIC ISOLATION AFFECT LOCAL
ADAPTATION AND PHENOTYPIC PLASTICITY
IN LESSER DUCKWEED Lemna minor
Nicole Malikowski, Jessica Diederichs, and Craig
Longtine (Adviser)
Department of Biology
North Hennepin Community College, Brooklyn Park, MN
In a multiyear study we conducted laboratory
reciprocal transplant experiments with Lesser Duckweed
Lemna minor from two manmade ponds. Runoff Pond
(RP) is a catch basin for parking lot runoff and has no
outlet. Shingle Creek Pond (SCP) is connected to a
Shingle Creek. Lemna minor forms clones as fronds grow
and separate from the mother plant. We hypothesized that
a reduced influx of genotypes in RP relative to SCP
would lead to local adaptation of Lemna minor to RP
conditions, and greater genetic diversity in SCP would
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result in greater phenotypic plasticity. In 2004 both
hypotheses were supported. Lemna minor from RP
performed better (rate of per capita growth and
senescence) in RP water. Lemna minor from SCP had
similar characteristics in both sources of water. Runoff
Pond was significantly disturbed by dredging following
the experiment. In 2005, SCP plants outperformed RP
plants in both sources of water. Prior to the experiment in
2006, SCP experienced environmental disruption when
construction occurred along Shingle Creek upstream of
SCP. Despite environmental disturbance, SCP Lemna
minor again outperformed RP Lemna minor, faring better
in RP water than SCP water. Interestingly, Lemna minor
from a nearby lake outperformed SCP and RP plants in
both sources of water. In 2008 SCP and RP Lemna minor
exhibited a pattern similar to 2004. Overall, SCP Lemna
minor exhibited a greater ability to respond to
environmental change than RP Lemna minor, and
significant local adaptation was not observed.

A BIOCHEMICAL AND GENETIC APPROACH TO
THE EFFECTS OF A4 ON AUXIN-MEDIATED
RESPONSES IN Arabidopsis thaliana
Zainab Mansaray and Paul Overvoorde (Advisor)
Department of Biology
Macalester College, St. Paul, MN
Auxin is a critical phytohormone that controls
many developmental processes including root elongation,
lateral root formation, and gravitropism. Despite the
importance of auxin to plant growth, many aspects of
auxin signaling are poorly understood. Chemical genetics
is a valuable means by which to investigate the auxin
response pathway in Arabidopsis thaliana. A large-scale
screen in the lab of Tom Beeckman (U. of Ghent,
Belgium) for small molecules that alter lateral root
formation identified 24 molecules that stimulate lateral
root formation. One such compound is A4. We have
synthesized this molecule and characterized the effects of
A4 on primary root elongation, lateral root formation, and
auxin response. Four-day old seedlings transferred onto
media containing A4 (250nM–25µM) showed a dosedependent decrease in primary root elongation. These
treatments showed no effect on lateral root formation.
Treatment of seedlings with 1-10 µM A4 blocked primary
root elongation and stimulated the expression of the
synthetic auxin responsive reporter gene DR5:GUS.
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CLONING AND EXPRESSION OF TRUNCATED
POLYKETIDE SYNTHASE
ENZYMES FOR STRUCTURAL ANALYSIS
Emil Mellgren and Christopher T. Calderone (Advisor)
Department of Biology
Macalester College, St. Paul, MN
Polyketides (PK) make up a large class of
secondary metabolites with interesting biological
activities
produced
by
bacteria,
plants,
and
microorganisms. Polyketide synthases (PKS) are involved
in the assembly of PK, but the action of a polyketid
synthase enzyme (PksE) involved in the biosynthesis of
the Bacillus subtilis secondary metabolite is poorly
understood and is the current focus of our research.
Our aim in the present study was to gain
increased insights into the logic, machinery, and
mechanism of PksE by studying its structure. We cloned
multiple truncated variants of PksE whose crystallized
structure we are interested in. We then expressed these
proteins in E. coli bacteria in order to purify and isolate
samples of our PksE protein variants of interest. Our
results suggest that PksE can be expressed in E. coli. The
next step is to elucidate the structure of the PksE variants
we are studying. Knowing the structure of PksE will
allow us to analyze its role in the bacillaene assembly
line. A better understanding of how PK assembly lines
work can potentially enable their use in combinatorial
biosynthesis to create PK variants with novel structure
and function.

MEASUREMENT OF PHOSPHATE IN
SPITTLEBUG SPITTLE
Jonathan Meyer, Adam Kay, and Thomas Marsh
(Advisor)
Department of Chemistry
University of St. Thomas, St. Paul, MN
Spittlebugs inhabit Minnesota, including the
Twin Cities and Cedar Creek north of the cities. These
bugs are herbivores that feed off phloem from their host
plant, and subsequently secrete spittle matter. By studying
spittlebug composition, including the spittle, it is hoped
that we can better understand the nature of these bugs.
With this information, the reason why spittlebugs in
Wisconsin are becoming extinct may be discovered.
Spittle, a watery excretion produced by
spittlebugs, was collected in the field and a fraction was
tested for phosphate concentration. This was done by a
method used to quantify phosphate in wastewater.
Phosphorus concentration, measured in ppm phosphorus,
varied between species. Spittlebug phosphorus content
and spittle phosphorus concentration seem to be inversely
related. The Afrofora spittlebug had high phosphorus
content in its exoskeleton but low phosphorus
concentration in its spittle. There was also some genetic
variation between spittlebug types. The difference

between phosphate concentration in Afrofora and
Lepyronia spittle was significant. Research on the calcium
content of spittlebugs has also turned out to correlate with
the phosphorus concentration. Spittlebugs high in
phosphorus content are also high in calcium content in the
exoskeleton. Detection of calcium by atomic absorption
spectra and a flourescin assay have been unsuccessful for
detecting the calcium in spittle thus far.

SYNTHESIZING A NOVEL MOLECULE TO TAG
HEAVY METAL CATIONS AND PATHOGENS IN
WATER SUPPLIES
Daniel Mokhtari
Breck School
Heavy-metal cations and pathogens in water
supplies present growing environmental concerns.
Particular problems have resulted from mercury
contamination that causes dangerous levels of methyl
mercury in water supplies, increased cadmium runoff
from mining operations, and waterborne cholera that is
the second leading cause of death in children worldwide.
However, current methods for detecting environmental
contamination of heavy-metal cations and pathogens are
expensive, time consuming, and cannot be easily carried
out in the field. The goal of my study was to synthesize
glycosylated 1,1'-bithienyl-ferrocene, which is a small
molecule that can be easily used to detect the presence of
heavy metals and pathogens directly at sources of water
contamination.
I tried Grignard coupling reactions, Stille
coupling reactions, and coupling using epoxides to
synthesize 2-thiophene-α-D-glucose tetraacetate, which is
the first component of glycosylated 1,1'-bithienylferrocene. Grignard and Stille coupling methods were
unsuccessful; however, NMR results from Grignard
coupling using glucal epoxides suggested that 2thiophene-α-D-glucose tetraacetate was successfully
synthesized. Although not conclusive, results suggested
that the desired compound was formed, completing the
first step in the synthesis of a novel tag for heavy metal
cations and pathogens in solution. Future research will
focus on synthesis of subsequent portions of this tag,
eventually leading to field tests.

INFLAMMATORY THERMAL
HYPERNOCICEPTION IN ND4 AND C57BL/6
MICE: A POSSIBLE ROLE FOR MAST CELLS IN
INITIATING INFLAMMATORY PAIN
Carolina Mora Solano, Paul Maitland-Mckinley, and
Devavani Chatterjea (Advisor)
Biology Department
Macalester College, St. Paul, MN
immune

Mast cells are granule-filled effector cells of the
system, known for their functions in
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inflammation, tissue remodeling, and host defense.
Historically associated with allergy and anaphylaxis,
these versatile cells have only recently been shown to
play pivotal roles in an array of both physiological and
pathological
contexts.
Previous
studies
on
hypernociception have elucidated a number of
mechanisms and molecules that take part in the
inflammatory pain cascade. However, the cellular origins
of these molecules remain undiscovered. Several studies
suggest to us that mast cells could be involved in the
initiation of some of these mechanisms, but a specific role
has yet to be demonstrated. In a rat model of migraine
headache, induced degranulation of dural mast cells,
using the mast cell degranulator compound 48/80,
produced an extended excitation of meningeal
nociceptors. In addition, it has been shown that local
thermal hyperalgesia is a feature of allergen-evoked
inflammation in rats.
Our lab aimed, therefore, to establish murine
models that will allow us to test the hypothesis that mast
cells are the cellular initiators of inflammatory pain. Our
first model was based on the intra-plantar administration
of compound 48/80 and blockade of 48/80-induced
hypernociception with sodium cromolyn (SCG), a wellknown mast cell stabilizer. Our data suggest that mast cell
degranulation contributes to the genesis of inflammatory
pain in both ND4 and C57BL/6 mice, because blockade
with SCG reduced the thermal hypernociceptive response
produced by 48/80. Alternatively, our second model
measured thermal hypernociception in two versions of the
IgE/antigen reaction, which is specialized toward
activation of mast cells. One study involved the
administration of both IgE and antigen in the paw,
whereas the other involved the administration of IgE in
the paw and intravenous administration of the antigen,
similar to the well-known allergic reaction known as PCA
(Passive Cutaneous Anaphylaxis). Edema data were
collected to provide evidence of inflammation. We found
that IgE/DNP-HSA evoked thermal hypernociception and
produced paw edema in both ND4 and C57BL/6 mice.
Future studies will aim to test our models in mast celldeficient and mast cell knockin mice to confirm whether
mast cells are the cellular origins of the primary mediators
responsible for the transduction of inflammatory pain.

ROLE OF A PARASITOID, AVIAN PREDATORS,
AND HOST PLANT VARIATION IN
POPULATIONS OF A STEM-GALLING FLY
(Eurosta solidaginis)
Sarah Muncy, Erin Tague, Ryan Jedlicka, and Craig
Longtine (Advisor)
Department of Biology
North Hennepin Community College, Brooklyn Park, MN
Tall goldenrod (Solidago altissima) is the host
plant of a stem-galling fly Eurosta solidaginis. The fly
larvae inhabit spherical galls that form on plants. Black-
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capped chickadees, downy woodpeckers, and a parasitoid
Eurytoma gigantea are important causes of mortality in E.
solidaginis. Galls were collected from abandoned fields
near Mendota Heights and Brooklyn Park, MN. Larval
mass, gall size, and rate of parasitism differed between
populations. To elucidate plant characteristics that
contribute to higher rates of gall fly oviposition,
individual goldenrod clones were identified in the
Brooklyn Park population. Among clones plant density,
plant height, and clone area were not correlated with
percentage galled plants. Clones of similar area, plant
density, and plant height with exceptionally high
proportions of galled plants were examined further. Basal
stem diameter, gall height, gall diameter, larval mass, and
rate of parasitism differed significantly among the clones
equally susceptible to gall fly oviposition.
Previous research has found that larger galls are
more likely to suffer avian predation and smaller galls
experience higher rates of parasitism. From indirect
evidence it has been concluded that birds avoid galls
containing a parasitoid. Alternatively, birds may simply
preferentially attack larger galls. To remove the
confounding factor of gall size, we are conducting avian
feeding trials with gall fly and parasitoid larvae removed
from galls.
RESPONSE OF FATHEAD MINNOWS (Pimephales
promelas) TO A CHEMICAL ALARM SIGNAL
Charles Murphy and Craig Longtine (Adviser)
Department of Biology
North Hennepin Community College, Brooklyn Park, MN
The fathead minnow Pimephales promelas and
common shiner Luxilus cornutus are cyprinid fishes
native to Minnesota. Both species produce a chemical
alarm signal, hypoxanthine-3-N-oxide (H3NO), in
response to injury to the skin. H3NO may therefore
indicate that a predatory fish is nearby.
The objective of this study was to examine the
behavior of fathead minnows in the presence and absence
of chemical alarm signal isolated from conspecifics.
Behaviors were studied under three conditions: solitary
fatheads, single-species schools of 12 fatheads, or mixedspecies schools of nine fatheads and three common
shiners. Two synchronized digital camcorders were used
to monitor the vertical and horizontal movement of
individuals or schools, proximity of individuals, and size
of shoals. In the absence of alarm chemical signal,
fatheads and common shiners exhibited different
behaviors. Both solitary fatheads and shoals exhibited
greater vertical movement than common shiners, which
aggregated near the bottom of the tank. Solitary fatheads
displayed reduced movement both vertically and
horizontally in response to H3NO. Although vertical
movement of fathead shoals was reduced after the
addition of chemical alarm signal, horizontal motion
continued in most trials. Fatheads in shoals adopted a
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testing or sampling behavior. Individuals made looping
motions, moving a few centimeters vertically and quickly
returning to the bottom of the tank.

BELLY LOADS INFLUENCE ARM AND LOWER
LIMB MOVEMENTS IN WALKING WOMEN
Anna L. Myhre, Cara M. Wall-Scheffler (Advisor), and
Marcella J. Myers (Advisor)
Department of Biology
College of St. Catherine, St. Paul, MN
Our goal is to develop walking regimes that
maximize the calories burned by women with substantial
visceral abdominal fat (VAF). Such interventions are
critical in interrupting the pathological feedback cycle
between VAF, inactivity, and insulin resistance that put
women at risk for type 2 diabetes. We studied 20 females
walking unloaded and belly-loaded (16% of body mass) at
four self-selected speeds to determine how the amount of
mass carried around a woman’s abdominal area affects
her metabolic cost and limb movements as a function of
speed. Previously reported results from this study showed
that belly loads significantly increase the cost of walking
and decrease the speeds at which walking costs are
optimized.
Here we focus on how the belly load-speed
combinations of our experiment affected limb temporal
variables. We used a motion analysis program (Kinematic
Analysis) to determine stride period (StrP), arm swing
period (ASwP), and the sub-periods when the arm was
swinging backward (ASwBck) or forward (ASwFwd). At
low, medium, and high speeds, periods were significantly
shorter (paired t-test) when carrying 16% loads than
during unloaded walking for StrP, ASwP, and ASwBck.
ASwFwd did not change as a function of load, only with
speed. StrP and ASwP were not significantly different and
were highly correlated (r = 0.98) across all conditions. We
have shown that sizeable belly loads shorten arm and leg
swing periods comparably at a given speed.
Understanding such load-induced changes in walking
kinematics is critical in designing walking interventions
aimed at women with concentrated belly mass.

THE EFFECT OF RAPAMYCIN ON GENERATION
OF THE T-REGULATORY CELLS IN NOD/LTJ
MICE
Larita Nandlal, Marin Olson, Ketaki Ghate, and Marina
Cetkovic-Cvrlje (Advisor)
Department of Biological Sciences
St. Cloud State University, St. Cloud, MN
Type 1 Diabetes (T1D) is an autoimmune disease
that results from the destruction of insulin-producing cells
(beta cells of the pancreas) by one’s own T cells. A NOD
mouse model represents the best experimental model for
studying human T1D because these mice spontaneously

develop autoimmune T cell attack against pancreatic beta
cells. There are three major types of T cells that
promote/suppress autoimmune attack. They can be
distinguished based on their cytokine secretion. Protective
T-regulatory cells secrete increased levels of IL-10 and/or
TGFb, while IL-2 and IL-4 levels are decreased.
Rapamycin has been described to promote expansion of
T-regs in long-term cultures of CD4+ T cells.
This study will investigate whether the treatment
with Rapamycin of NOD mice in vivo will increase T-reg
cell population. NOD/LtJ female mice (4-6-weeks old,
n=6/group) will be treated intraperitoneally by rapamycin
(1 mg/kg/day) or by vehicle-control (PBS). After the 7day treatment, the mice will be sacrificed and CD4+ T
cells isolated by positive magnetic isolation. These cells
will be stimulated by anti-CD3 and anti-CD28 antibodies,
cultured in 96-well-plates for 48 hours, and their cytokine
profile (IL-2, IL-4, IFNγ, IL-10 and TGFβ) will be
determined spectrophotometrically by ELISA. We
hypothesize that rapamycin treatment would increase the
amount of T-reg cells; therefore, the cytokine levels of IL10 and/or TGFβ are expected to be significantly
increased, and IL-2 and IL-4 levels decreased, compared
with controls.

MOLECULAR DETERMINANTS OF
AMYLOIDOGENESIS: EFFECT OF ALBUMIN ON
FIBRIL FORMATION AND EXPRESSION AND
CHARACTERIZATION OF A LIGHT CHAIN
PROTEIN SECRETED IN Pichia pastoris
Rumbidzayi Nzara, Marina Ramirez-Alvarado (Advisor),
and Patricia Dunlop (Advisor)
Department of Biochemistry
1
Mayo Clinic and Foundation, Rochester, MN
2
College of St Catherine, St Paul, MN
Light-chain Amyloidosis (AL) is a protein
misfolding disorder wherein immunoglobulin light-chains
associate to form amyloid fibrils that are deposited in vital
organs compromising organ function. The native
conformation of amyloidogenic proteins tends to have a
lower thermodynamic stability than their nonamyloidogenic counterparts.
We explored the effects of albumin on fibril
formation in vitro. Our results demonstrate that bovine
serum albumin does not alter the rate of fibril formation
while mouse serum albumin has a strong inhibitory effect.
These interesting findings are relevant in developing an in
vivo model for AL and understanding why a transgenic
mouse model has been unsuccessful.
Multiple Myeloma (MM), also a B cell
malignancy, is distinct from AL in that the proteins do not
form amyloid fibrils, making the proteins from MM
patients a valuable non-amyloidogenic comparison for
AL. We constructed a yeast Pichia pastoris expression
system for light-chain proteins using the MMO1 variable
region. The MMO1 light-chain variable region was
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successfully secreted by P. pastoris into the culture
medium. Purification using 65% ammonium sulphate
revealed a mixture of folded and unfolded protein with a
Tm of 62.5 ± 0.4°C. We are currently modifying the
purification protocol to ensure that most of the protein
maintains its native structure.

EFFECTS OF STEROID HORMONES ON
PROSTATE CELL PROLIFERATION AND GENE
EXPRESSION
Kate O'Brien and Bynthia Anose
Department of Chemistry/Biochemistry
Bethel University, St. Paul, MN
Prostate cancer (PCa) is one of the leading
causes of death among men in the United States. As is the
case with many carcinomas it is the spread, or metastasis,
of this disease that causes lethality. Neither the localized
cancerous tumor nor the condition known as benign
prostatic hyperplasia is typically deadly. Therefore, it is
imperative to identify biomarkers that indicate
susceptibility to metastasis. Prostate specific antigen
(PSA) is commonly used as a prostate cancer biomarker,
but the accuracy and the efficacy of the assay are
currently being called into question.
Our lab has identified Zinc finger E-box Binding
homeobox-1 (ZEB-1) as a potential PCa biomarker that is
more reliable than PSA. Clinically, prostate cancer is
treated with androgen ablation via physical or chemical
castration. Chemically, the anti-androgen flutamide is
generally used, but there are numerous reports of the
cancer returning in an aggressive, androgen-independent
manner. We investigated the response of the ZEB-1 gene
to androgen and anti-androgen treatment, as well as the
effects of these mitogens on growth of the 22Rv1 PCa cell
line. The data herein reveal that flutamide has no effect on
prostate cell proliferation, while the androgen testosterone
propionate is cytotoxic to the cells. At the gene level,
expressions of ZEB-1 and PSA are both induced by
dihydrotestosterone and repressed by flutamide,
confirming that ZEB-1 is a viable alternative to PSA as an
androgen-regulated prostate cancer biomarker

TEST OF FUNCTIONAL HEALTH LITERACY IN
ADULTS
Travis Olives, Andrew Duren, and James Miner (Advisor)
Department of Emergency Medicine
University of Minnesota, Minneapolis, MN
The objective of this study was to assess the
prevalence of limited health literacy among patients in an
urban emergency department (ED) and its association
with sociodemographic variables. A secondary objective
of this investigation was to assess differences in findings
across probability and convenience samples, in order to
help identify confounders and to estimate the importance
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of the logistically more difficult probability sampling
technique.
This was a cross-sectional study conducted in the
ED of an urban county hospital in Minneapolis, MN. We
prospectively screened all patients during a random
distribution of 8-hour periods between June 10 and
August 31, 2008, and during a convenience sample of
patients presenting during non-overlapping 8-hour periods
over the same dates. Consenting adults completed a brief
demographic survey and a validated written assessment of
health literacy, the Short Test of Functional Health
Literacy in Adults (S-TOFHLA). Associations between
limited health literacy (S-TOFHLA scores of marginal or
inadequate) and sociodemographic variables were
evaluated using a multinomial logistic regression model.
Of the 8,412 patients presenting to the ED during
randomly selected 8-hour periods, 3,402 met inclusion
criteria. In our urban, county ED, 15.5% of patients have
limited health literacy, precluding adequate understanding
of written discharge instructions.

FLOW CYTOMETRIC ANALYSIS OF CELL
DEATH INDUCED BY WHI-P131 AND
RAPAMYCIN IN CULTURED T CELLS OF NOD
MICE
Marin Olson and Marina Cetkovic-Cvrlje (Advisor)
Department of Biology
St. Cloud State University, St. Cloud, MN
Type 1 Diabetes (T1D) is an autoimmune disease
characterized by the absence of insulin-producing β cells
in the pancreas because of T cell-mediated attack. It has
been shown that an experimental compound, an inhibitor
of the Janus tyrosine kinase 3 - WHI-P131, can prevent
development of T1D in NOD mice. Recent results suggest
that an addition of WHI-P131 to long-term cultured T
cells generates a particular type of protective T cells,
TGFβ-secreting T-regulatory cells. It is described that
Rapamycin, a conventional immunosuppresive drug,
expands “natural”-type T-regs that exhibit protective
effects against T1D development. The concentration of
Rapamycin that induces generation of T-regs during longterm culturing of T cells does not kill T cells.
We described previously that WHI-P131 induces
apoptotic cell death in short-term cultures of T cells. Here
we propose to study the effects of Rapamycin and WHIP131 on apoptotic/necrotic T cell death during different
culturing conditions (48 hours vs. 3 weeks). We
hypothesize that both drugs will induce apoptotic cell
death during short-term culturing of T cells, while
exposure of T cells to both drugs during long-term
culturing will not affect T cell survival. CD4+ T cells will
be isolated from the spleens of 4-6-week-old NOD/LtJ
females by magnetically labeled beads (Myltenyi Biotec).
They will be stimulated by antibodies (anti-CD3 plus antiCD28, 10 mg/ml and 2 mg/ml, respectively), and cultured
with addition of Rapamycin (10, 100, and 1000 nM), and
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WHI-P131 (1.5, 3, and 6 mg/ml) for the experimental
period. The cultured T cells will be double-stained for
flow cytometric analysis with Annexin-V-FITC and
propidium iodide, and analyzed by FACSCalibur (BD
Biosciences).

T CELL PROLIFERATION CONDITIONS IN
FATHEAD MINNOW
Sumeet Poudel, Kah Yong Goh, and Marina CetkovicCvrlje (Advisor)
Department of Biological Sciences
St. Cloud State University, St. Cloud, MN

CHARACTERIZATION AND PURIFICATION OF
GOAT THYMIDYLATE SYNTHASE
Val Ortega and AbdiRizak Mohamed (Advisor)
Department of Natural Sciences
Metropolitan State University, St. Paul, MN

A T cell is a type of blood cell which carries out
the cell-mediated immunity. T cells belong to a group of
white blood cells (WBCs) called lymphocytes. WBCs
protect the body from infection. There are several
different types of T cells that act in various ways to
identify, directly attack, and destroy pathogens. Although
there is a massive amount of information concerning T
cells in mammals, a small number of data exists with
regard to the presence of phylogenetically more primitive
species of vertebrates such as fishes. It is well known that
substances called mitogens (such as Concanavalin A
[ConA]) can induce proliferative responses of murine and
human T cells. The culture conditions, including the
medium, optimal dosage of ConA, and the incubation
temperature, are well defined for culturing of mouse and
human T cells. In contrast, the culture conditions for
culturing fish splenocytes are not well defined. They vary
from very small (3 ug/ml) to extremely high
concentrations of ConA (100 ug/ml). Those conditions are
described for a particular fish strain―rainbow trout. An
exposure to aquatic pollutants also results in some degree
of suppression of the immune system of rainbow trout.
The fathead minnow is a fish that represents an
excellent experimental model for studying the effects of
aquatic pollutants on the immune system in controlled
experimental conditions such as an aquarium. However,
the conditions for culturing fathead minnow T cells are
unknown. Therefore, the goal of this study will be to
establish and characterize the optimal conditions for
culturing and proliferating fathead minnow T cells.

Thymidylate synthase (TS) is an essential
enzyme for the reductive methylation of deoxyuridine
monophosphate
(dUMP)
to
deoxythymine
monophosphate (dTMP), and is thus important for DNA
synthesis. Even though thymidylate synthase is a wellconserved enzyme across species, inhibitors of TS show
differential binding against different TS enzymes. We are
interested in understanding the biological reasons behind
this difference and thus wish to study and characterize
different TS enzymes from various sources. The present
study investigates the nature of thymidylate synthase from
goat liver and compares the effects of small inhibitors
against human thymidylate synthase and partially purified
goat liver thymidylate synthase.

MODELING OF MESOSCALE CONVECTION
USING THE NAM-WRF WITHOUT CONVECTIVE
PARAMETERIZATION
David Perrin and Anthony Hansen (Advisor)
Department of Earth and Atmospheric Sciences
St. Cloud State University, St. Cloud, MN
Computer model forecasts are an essential tool
for operational forecasters today. Many advances have
been made in recent decades to better the accuracy of
these forecasts. Still, accuracy in placement and timing is
an issue from model run to model run. This study will
look into the impact of removing the Convective
Parameterization (CP) scheme from the model.
Convective Parameterization is designed to
reduce thermodynamic instability so that grid scale
precipitation and cloud parameterization schemes do not
create unrealistic, large-scale convection. With this study,
the grid scale is reduced to 2 km to see if the model can
run without a CP scheme. It is believed that grid scale
convection of this size is not beyond reason. If accurate,
allowing the computer to create convection explicitly will
help reduce processing time for the model run as well as
improve forecast accuracy.

PSYCHOPATHY AND EXTERNALIZING
BEHAVIOR: REPLICATION AND EXPLORATION
IN A COLLEGE SAMPLE
Michael Sadler (Advisor) and Chris Miller
Department of Psychology
St. Olaf College, Northfield, MN
The current diagnosis of antisocial personality
disorder covers a heterogeneous group of conditions that
all manifest antisocial behavior but differ in important
ways with regard to etiology and prognosis: antisocial
personality disorder is over-inclusive. Conversely,
individuals who are psychopathic or “sociopathic,” but do
not engage in frequent antisocial or criminal behaviors,
may not meet criteria for the diagnosis of antisocial
personality disorder; the category is also under-inclusive.
Current work in the taxonomy of psychopathology has
shown that common mental disorders, particularly the
personality disorders, are more accurately modeled as
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continuous traits rather than discrete disorders. Thus the
trait of psychopathy may be viewed as a continuously
distributed personality characteristic that may be extended
“downward” to non-clinical populations.
Factor analytic research has suggested a twofactor solution to the higher-order personality trait of
psychopathy. Factor 1 reflects the emotional-interpersonal
core of psychopathy or “sociopathy,” and Factor 2 the
social deviance aspect of psychopathy manifested in
impulsive antisocial behavior and substance abuse.
We utilized two well-validated instruments, the
Psychopathic Personality Inventory-Revised (PPI-R) and
the Externalizing Inventory (EI) to assess psychopathic
tendencies in a nonclinical sample of 168 male and
female college students, replicating recent studies with
college male subjects and extending this investigation to
female subjects.
To test the two-factor model of psychopathy we
predicted that PPI-R Factor 2 (impulsive risk-taking and
antisocial behaviors) would show a stronger association
with scores on the Externalizing Inventory than would
Factor 1 (emotional-interpersonal core psychopathy). Our
results were consistent with the two-factor model of
psychopathy and provide evidence of construct validity
for the Externalizing Inventory.
Significant psychopathic tendencies may be
present even in many high-functioning college students.
We theorized that, at low levels, factor 1 psychopathy
may confer resistance to stress and the ability to approach
new challenges boldly, an advantage in a competitive
academic environment. We elaborate on this possibility in
the context of very recent theoretical work. “Boldness”
has recently been proposed as one leg of a triarchic model
of psychopathy (Patrick, Fowles, and Krueger, in press).
____________________________
Patrick, C. J., Fowles, D. C., and Kreuger, R. F. (in press).
Triarchic conceptualization of psychopathy: Developmental
origins of disinhibition, boldness, and meanness. Development
and Psychopathology.

MEMBRANE PHASE TRANSITION OF Escherichia
coli FOLLOWING DESICCATION AND
REHYDRATION
Cally Scherber2, Dr. Janet Schottel3, and Alptekin Aksan1
(Advisor)
1
Biostabilization Laboratory, Department of Mechanical
Engineering
2
College of Biological Sciences
3
Department of Biochemistry, Molecular Biology and
Biophysics
University of Minnesota, Minneapolis, MN
Proper functionality of cellular membranes is
crucial in living systems. The membrane offers protection
by selectively regulating the solutes that enter and exit the
cell, thereby maintaining homeostasis. Once the cell
membrane has been compromised, homeostasis is
disrupted, leading to further cellular damage. During
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desiccation of Escherichia coli it has been reported that
irreversible damage to the lipid membrane is one of the
major processes leading to cell death. Studies conducted
with E. coli dried for 2 weeks under ambient conditions
revealed that up to 80% of the cells recovered if they were
given time to repair (approximately 72 hours) after rehydration (Unpublished results, Schottel3).
Using Fourier Transmission Infrared (FTIR)
spectroscopy, we have been able to correlate the changes
in the cell membrane to cell recovery as measured by
colony forming units. FTIR spectroscopy enabled us to
examine changes in membrane lipid packing
corresponding to a transition between the liquid
crystalline and gel states. Extensive cell desiccation
resulted in the doubling of Tm compared with undried
control samples. Alternatively, with progressive
rehydration a regression in Tm was observed until a value
was reached that was similar to the Tm of undried
samples. Further analysis revealed an inverse correlation
between the membrane phase transition temperature and
cell recovery as evidence that cells can recover from
desiccation stress if given adequate time to repair their
membranes.

TOWARD A STRUCTURAL UNDERSTANDING
OF THE APOBEC3F – HIV-1 VIF INTERACTION
Ben Schurhamer, Ahkillah Davis, John Albin, Kuan-Ming
Chen, Elena Harjes, Hiroshi Matsuo, and Reuben Harris
(Advisor)
Department of Biochemistry, Molecular Biology and
Biophysics
University of Minnesota, Minneapolis, MN
The human cellular protein APOBEC3F (A3F) is
capable of mutating the DNA of the AIDS virus HIV
rendering it non-functional and incapable of replication.
A3F enters virus particles during reverse transcription and
converts viral cDNA cytosines to uracils, which template
the insertion of adenines instead of guanines and result in
strand-specific mutations. However, A3F does not
normally have a chance to be effective because it is
antagonized by a small HIV-1 protein called Vif, which
that triggers the degradation of A3F. Nevertheless, the
A3F mutagenic signature is still found within the DNA of
the HIV-1 virus itself, indicating that the anti-viral
activity of this protein can manifest in vivo (in people)
and that therapeutics that stimulate this activity may be
beneficial.
We hypothesize that a high-resolution structure
of A3F will provide crucial information that will enable
the rational design of compounds that disrupt the A3F-Vif
interaction. To achieve this goal, we first identified the
minimal region of A3F that is both catalytic and able to
bind Vif. Second, we improved the activity of this
construct using structure-guided mutagenesis. Third, we
are presently optimizing purification conditions to
improve solubility.
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EFFECT OF RIPARIAN REMOVAL ON STREAM
METABOLISM AND NUTRIENT CYCLING IN AN
EAST-CENTRAL MINNESOTA STREAM
Nadine Sigtermans, Renee Sigtermans, Nichole Turner,
and Jill Welter (Advisor)
Department of Biology
College of St. Catherine, St. Paul, MN
Riparian vegetation typically drives light
availability and the source and input of organic matter in
stream ecosystems. While changes in stream metabolism
that occur in relation to natural shifts in canopy cover
with stream size have been well documented, the
influence of human manipulation of riparian vegetation
on streams is not well understood.
The effect of removal of riparian vegetation on
organic matter, nutrient availability, and stream
metabolism was studied in three reaches of Valley Creek,
a first-order agricultural stream in east-central MN. Study
reaches varied in the extent of riparian cover from short
manicured grass with high light availability, to
intermediate tree cover, to thick forest cover with little
light reaching the stream. Average nitrate peaked in the
intermediate forest cover reach and was significantly
higher than in the other two reaches, while the forested
site had the lowest nitrate concentration. Leaf litter
percent cover did not significantly differ between the
reaches; however, macrophyte cover was highest in the
grass-dominated reach. Stream gross primary production
(GPP) was considerably higher in the manicured grass
reach than in the two forested reaches, while the ratio of
photosynthesis to respiration was highest in the grassdominated reach (>1) followed by the intermediate and
dense forest cover (<1) sites, respectively. Results
indicate that the removal of riparian vegetation may shift
a stream from a heterotrophic to an autotrophic state with
high rates of in-stream photosynthesis and may influence
biological mechanisms responsible for nitrate removal,
mechanisms of particular importance in agricultural
streams where nitrate concentrations are often high.

INTERACTIVE EFFECTS OF FIRE AND
HERBIVORY ON NUTRIENT CYCLING IN AN
OAK SAVANNA ECOSYSTEM
Renée Sigtermans, Nadine Sigtermans, Nichole Turner,
and Jill Welter (Advisor).
Department of Biology
College of St. Catherine, St. Paul, MN
Both fire and herbivory can influence nutrient cycling in
terrestrial ecosystems; however, few studies focus on
potential interactive effects. Feeding modes of lacebugs
(Corythuca arcuata) versus aphids (Hoplochaithropsus
quercicola) may differentially influence nutrient content
in bur oak (Quercus macrocarpa) leaves, with varying
consequences for soil nutrients. This study explored how

feeding by these two dominant herbivores, in combination
with variable fire frequency, influences nutrient cycling.
The study was conducted at the Cedar Creek Ecosystem
Science Reserve in central Minnesota. Unburned plots
contained bur oaks occupied by both lacebugs and aphids,
while high fire frequency plots were occupied by lacebugs
alone. Leaf and soil nutrient variables were compared
between 7 sites with trees occupied separately by
lacebugs and aphids in the unburned areas to assess
herbivore effects, while 7 sites with trees occupied by
lacebugs in unburned and burned areas were compared to
assess the effect of fire. Trees infested with aphids
exhibited significantly higher soil organic matter and
lower foliar C:N than those infested with lacebugs in
unburned areas (p<0.05), demonstrating an herbivore
effect. Soil respiration, extractable soil nitrogen, and leaf
chlorophyll a were significantly higher in unburned than
burned areas, while foliar C:N was significantly lower in
unburned than burned areas (p<0.05), demonstrating a fire
effect. Patterns in foliar C:N suggest that both lacebug
feeding and burning reduce the nitrogen content of leaves,
degrading litter quality. Thus an interaction between fire
and herbivory may have important reinforcing effects on
decomposition rates and soil nutrient cycling in oak
savanna ecosystems.

SOLID-STATE EMISSION OF SQUARE-PLANAR
PLATINUM(Ii) 2-PHENYLPYRIDINATE
COMPLEXES
Kelsey M. Skodje1, Kent R. Mann2 (Advisor), and Daron
E. Janzen1 (Advisor)
1
Department of Chemistry
College of St. Catherine, St. Paul, MN
2
Department of Chemistry
University of Minnesota, Minneapolis, MN
Molecular electronic materials for use in devices
such as LEDs and LECs (light-emitting electrochemical
cells) possess advantages over semiconductor materials
including tunable electronic, structural, and solubility
properties. To this end, we have prepared organometallic
square-planar platinum (II) complexes with varying
ligands. Each complex has been characterized by NMR,
solid-state UV-vis absorption, ATR-IR, and mass
spectrometry. A single-crystal X-ray structure was
obtained for one of these complexes. While no short
intermolecular Pt-Pt separations are present, two unique
types of short intermolecular p-p interactions are found
(ppy-ppy 3.33Å, ppy-xylyl 3.48Å). It is noteworthy that
the choice of ligands results in dramatic shifts in the solidstate emission of each complex.
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SUBSTANCE P MODULATION OF T CELL
ACTIVATION ANTIGENS
Christy Spampinato, Nick Huynh, Alisha Duffy, and Jill
M. Manske (Advisor)
Department of Biology
University of St. Thomas, St. Paul, MN

THE EFFICACY OF THE REUSE OF A
MAGNETIC T CELL SEPARATION COLUMN
Elizabeth M. Steinert, William Khoury-Hanold, and Jodi
Goldberg (Advisor)
Department of Biology
Hamline University, St. Paul, MN

Substance P (SP) is a neuropeptide that has
immunoregulatory properties including effects on
mediators involved in anti-tumor immunity. We have
shown that treatment of mice with SP provides protection
against tumor growth. This protection requires both T
cells and NK cells, and adoptive transfer of T cells from
SP-treated animals can transfer tumor protection. These
studies suggest a model in which SP treatment prior to
tumor challenge primes immune mediators to prevent or
delay tumor establishment.
In this study we examined the effect of SP
treatment on the expression of CD25, CD134, and MHCII
on T cells. Mice were implanted with mini osmotic pumps
that supplied a continuous supply of SP for 14 days. Mice
were sacrificed on days 5, 10, and 14, and expression of
activation antigens was analyzed. In addition, in vitro
ConA proliferation assays were performed to measure
antigen expression on activated T cells. The expression of
activation markers was measured by antibody treatment
and analysis by flow cytometry. T cells from mice treated
with SP showed a moderate increase in expression of
activation antigens as compared with T cells from
controls. No difference was observed in the in vitro
proliferation assays. These results suggest that SP may act
in vivo by upregulation of antigens required for T cell
activation. These results support a hypothesis in which SP
primes T cells so that they able to readily interact with
other cells of the immune system in tumor defense.

The immune system relies on T cells to respond
to challenges including pathogens and cancer, making
assessment of T cell functions imperative. To understand
T cell function in vitro, it is often necessary to use highly
purified (>95%) cells. Purification can be accomplished
employing magnetic separation columns. For a small
research program, the cost of magnetic columns can be
prohibitive.
In this study, we attempted to develop a wash
procedure to allow for an effective reuse of such magnetic
columns without compromising purity or losing T cell
recovery. Columns were used before a wash method was
attempted, and then the column was rerun side-by-side
against a new column to determine if column reuse was
viable. The first wash protocol incorporated EtOH, which
caused complete cell death upon reuse. Wash method 2
included large volume rinsing with ddH2O and Stemline
media, which dripped through the column via gravity.
This method was more promising, since the second use
purified T cells to 95%. However, the Non-T cell fraction
was 64.7% T cells, too low a yield to consider this
method effective. Wash method 3 again used ddH2O and
Stemline media. This time the column was loaded, fitted
in a 50-ml tube for protection, and centrifuged. Wash
method 3 was the most effective, as it purified T cells to
95% and left the Non-T cell fraction 36.7% T cells. These
results suggest that cleaning a magnetic T cell separation
column for an effective reuse is possible, although these
methods are not yet fine-tuned to increase T cell yield.

EFFECTS OF POPULATION DENSITY AND
STORM REPORTS IN MINNESOTA FROM 1985
TO 2005
Michael Stanga
Department of Earth and Atmospheric Sciences
St. Cloud State University, St. Cloud, MN

SYNTHESIS OF AN ISOTHIAZOLE
ANTIMICROBIAL
James J. Stokman and J. Thomas Ippoliti (Advisor)
Department of Chemistry
University of St. Thomas, St. Paul, MN

The primary objective of this study was to
determine whether population density has played a role in
the severe weather reports in Minnesota from 1985 to
2005. A secondary objective of the study was to
determine if the mean node of all reports on a yearly basis
was near the mean node of the population density. The
data for the time period was analyzed using geospatial,
statistical, and spatial analysis tools in ESRI ArcMap 9.3.
Interpretations of the data suggest that population density
is directly related to severe weather reports in the state of
Minnesota during the study time period. Evidence also
suggests that the mean node for all reports is close to the
mean node of the populated places.

As bacterial resistance to current antibiotics
continues to increase, new antibiotics must be continually
researched and synthesized. My research has been
developing and refining a nine-step organic synthesis of a
novel antimicrobial, modeled after ZyvoxTM. The main
feature of this first-generation class of antimicrobials is
the oxazolidinone ring, which targets Gram-positive
bacteria by blocking the ribosomal 50s subunit,
effectively preventing translation of RNA to a
polypeptide chain. As demonstrated by previous research,
it is possible to increase the potency of the antimicrobial
by changing the aromatic substituent attached to the
oxazolidinone ring.
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My synthesis utilizes an aminoisothiazole
aromatic substituent, which has itself been examined for
antimicrobial properties. The synthesis starts with a threestep procedure to construct the isothiazole ring with an
amino substituent. The amino group is then transformed
into the oxazolidinone ring in two steps. The remaining
steps convert an alcohol into an acetamide group.

ORGANOMETALLIC PLATINUM COMPLEXES
FOR USE AS ELECTRONIC MATERIALS
Sarah S. Sullivan, Kent R. Mann, and Daron E. Janzen
(Advisor)
Department of Chemistry
College of Saint Catherine, Saint Paul, MN
New molecular electronic materials with tailormade electronic, chemical, and structural properties are of
interest because of potential advantages they have over
silicon-based semiconductor materials. We are interested
in new molecular electronic materials that have enhanced
optical and solubility properties in particular for use in
LECs (light-emitting electrochemical cells). A series of
organometallic square-planar platinum (II) complexes of
the form [Pt(bq)(CNR)2]BF4 (bq = 7,8-benzoquinolinato,
R = i-Pr, xylyl, p-C2H5-C6H4) has been prepared from the
new complex [Pt(bq)(CH3CN)2]BF4, a useful synthon for
these isocyanide complexes. All of these complexes were
fully characterized by mass spectroscopy, ATR-IR, NMR,
and solid-state absorption. All of these complexes exhibit
solid-state emission that is dramatically shifted (556-673
nm) by the choice of ligands (CH3CN or RNC).
COMPARATIVE PHYLOGEOGRAPHY OF
POCKETBOOK AND PIMPLEBACK MUSSELS
(FAMILY UNIONIDAE) IN THE ST. CROIX RIVER
Suzannah C. Szumowski, Sarah L. Boyer (Advisor),
Daniel J. Hornbach, and Mark C. Hove
Department of Biology
Macalester College, St. Paul, MN
Freshwater mussels have suffered from severe
anthropogenic disturbances, such as overharvesting and
habitat destruction. More than half of Minnesota's 48
species of freshwater mussels are listed as endangered,
threatened, or of special concern. The St. Croix River is a
superior habitat for mussels, but may be affected by a
hydroelectric dam at St. Croix Falls. This barrier could
alter mussel population structuring because the life cycle
of mussels involves a larval phase during which mussels
are dependent on fish hosts for transportation.
To determine the genetic diversity and
population structuring in this system, mantle tissue
samples of 20 pocketbook (Lampsilis cardium) and 20
pimpleback (Quadrula pustulosa) mussels were collected
at each of four locations; two above the dam and two
below the dam. DNA was extracted from the tissue

clippings and the mitochondrial ND1 gene was
sequenced. Populations of Q. pustulosa were observed to
contain more numerous and more highly divergent
haplotypes relative to L. cardium. We hypothesize that
this increase in genetic diversity is because of the larger
effective population sizes of Q. pustulosa rather than any
differential vagility in the various species of host fishes
used by each mussel species. AMOVA showed no genetic
structuring based on geographic location for either
species. These results suggest that in order to conserve
genetic diversity, it is acceptable to aggregate populations
from within the same river and focus on maintaining large
population sizes.

THE POST STORM SURVEY. RESULTS FROM
THE TEST SEASON; MARCH – APRIL 2008
Matthew J. Taraldsen, Anthony Hansen1, and Suzanne
Stangl-Erkens2
1
Department of Earth and Atmospheric Sciences
2
Department of Communication Studies, St. Cloud State
University
St. Cloud State University, St. Cloud, MN
St. Cloud State University, as well as several
meteorologists from the National Weather Service office
in Duluth, MN, collaborated to develop a Post Storm
Survey (PSS) to be available online following winter
storms. The objective of the PSS is to gain insight into
decision-making related to hazardous winter weather. The
PSS questions are aimed to gather local customer input
and gauge how the public understands and reacts to
weather forecasts. This information will be vital for the
weather forecasting community in learning to better
communicate the threat of hazardous weather.
During the test season period of March through
April 2008, three separate winter events served as Post
Storm Survey cases, gathering over 500 survey
respondents. These cases included a snowfall event, a
mixed precipitation event, and a major Blizzard.
This presentation will discuss the development
of the project, the test season results, where the Post
Storm Survey project is headed in the future, and how
others can participate.

KINETIC STUDY OF THE RADICAL
COPOLYMERIZATION OF ACRYLAMIDE WITH
1-HEXENE IN THE PRESENCE OF A LEWIS ACID
Nicole Thom, Megan Nagel (Advisor)
Department of Chemistry
Bethel University, St. Paul, MN
The copolymerization of acrylamide with 1hexene is expected to give a material with new and
desirable properties. This copolymerization has been
performed using radical initiation, and the amount of 1hexene incorporation can be increased with the addition

25

Abstracts
of a Lewis Acid. Up to 10% incorporation of the 1-hexene
has been demonstrated. To monitor the kinetics of this
process, high-performance liquid chromatography
(HPLC) was used. The polymerization rate of each
individual monomer was measured during the
copolymerization reaction, and carbon tetrachloride was
used as an internal standard.

INCREASING THE LIPID CONTENT OF ALGAE
WITH THE USE OF ENVIRONMENTAL
STRESSORS
Michelle L. Tippelt1,2, Arlin Gyberg1 (Advisor), and Mark
Rasmussen (Advisor)
1
Department of Chemistry
2
Department of Biology
Augsburg College, Minneapolis, MN
Nile Red, a fluorescent neutral lipid stain, was
used to determine neutral lipid content in native
Minnesota microalgae. Microalgae were exposed to
physical and chemical stressors to establish whether stress
causes an increase in algal lipid synthesis. Nutrient
variations and growth inhibitors were found to be
successful biosynthesis triggers.

DISTRIBUTION AND FORAGING PATTERNS OF
THE LOGGERHEAD SHRIKE (Lanius Ludovicianus)
IN SOUTHERN MINNESOTA
John B. van der Linden and Diane Angell (Advisor)
Department of Biology
St. Olaf College, Northfield, MN
The loggerhead shrike Lanius ludovicianus is a
predatory songbird declining throughout its North
American breeding range. To estimate abundance of the
loggerhead shrike in southern Minnesota during the 2008
breeding season, four 25-mile (40-km) road transect
routes through Dakota, Rice, and Goodhue Counties were
driven twice each by car, with observers stopping every
0.5 mi (0.8 km) to scan for shrikes. For six of the nine
shrike pairs discovered in the tri-county region by our
road
transects
and
others'
efforts,
foraging
data―including vegetation substrates used, heights of
hunting perches, and horizontal distances flown during
foraging attempts―were collected in an effort to inform
shrike-friendly land management practices and to test
whether shrikes in our study area forage primarily in
prairies.
Given the nine pairs discovered in our study
area, there is little evidence to support the hypothesis that
our local shrike population has suffered heavy losses
since the last statewide survey in 1996. Foraging
observations revealed that shrikes used remnant or
restored prairie in only about 15% of foraging attempts.
Also, shrikes flew farther horizontally when foraging
from taller perches, suggesting that artificial perches
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installed to enhance shrike habitat should range in height
from less than 1 m to 8 m or taller.
MATE CHOICE IN THE AMBUSH BUG (Phymata
americana)
Feng Vang and Craig Longtine (Adviser)
Department of Biology
North Hennepin Community College, Brooklyn Park, MN
The ambush bug is a heteropteran predatory
insect with cryptic coloration. Unusual among insects,
males remain coupled with a female for several to many
hours after mating, resulting in a large investment in each
mating opportunity for males. Unpaired males, unpaired
females, and coupled males and females were collected
on goldenrod in late summer in east central Minnesota
over two seasons. Each insect was weighed, and the
pronotum width, abdomen width, abdomen length, and
rear leg length were measured with a digital stereoscopic
microscope. Unpaired males and coupled males were not
significantly different for any of the parameters.
Abdomen width was significantly greater in coupled
females than single females the first year, although mass,
pronotum width, and abdomen length of paired and
unpaired females were not different. In the second year,
paired females were not larger than single females with
pronotum width significantly greater in single females.
Females were larger than males for all parameters. Sizeassortative mating was not observed in either year.
Scramble competition for mates occurs in male ambush
bugs. Since darker (melanistic) males may reach a
temperature necessary for flight more quickly under cool
but sunny conditions, we assessed the degree of thoracic
pigmentation in coupled and single males with image
capture software. The coloration of paired and unpaired
males did not differ with respect to size of pigmented area
or hue.

USING NICOTINIC AND MUSCARINIC
RECEPTOR ANTAGONISM TO INVESTIGATE
THE MECHANISM OF BRADYCARDIA INDUCED
BY Caulophyllum thalictroides ON Rattus norvegicus
HEARTS in Vitro
Nicholas VenOsdel and Teresa DeGolier (Advisor)
Department of Biology
Bethel University, Saint Paul, MN
Blue cohosh (Caulophyllum thalictroides) is a
North American herb with a history of use for inducing
labor. Case studies have reported the effectiveness of blue
cohosh in inducing uterine contractions, but have also
reported fetal cardiac complications because of overdose
during labor. Little research has been done to elucidate
either of these mechanisms. A recent study proposes that
blue cohosh elicits its effect in uterine tissue by activating
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nicotinic receptors. Thus, to antagonize these receptors
might yield information on the mechanism of action.
In this study, blue cohosh was administered to
Rattus norvegicus hearts in vitro and heart rates were
measured by force transduction. The hearts demonstrated
an average of 60% decrease in heart rate in 10 minutes
when administered 30 mg of blue cohosh. Experimental
hearts were incubated with various receptor antagonists
for 2 minutes prior to the administration of blue cohosh.
There was no significant change in heart rate when
incubated with the nicotinic antagonist α-bungarotoxin,
but both the nicotinic antagonist hexamethonium and the
muscarinic antagonist atropine amplified the bradycardia
response to -90% and -80%, respectively, over a 10minute period. No significant change in heart rate was
observed from the antagonists alone. The presence of
receptor subunits in the intracardiac ganglia may offer a
potential explanation for the synergistic effect of blue
cohosh and the receptor antagonists.

COMPARISON OF AUTOANTIBODY RESPONSE
TO NATIVE AND BACTERIA-GENERATED
ANTIGENS
Elizabeth P. Wanous, Satoshi Nagata, Tomoko Ise, and
Kristi A. Egland (Advisor)
Cancer Biology Research
Sanford Hospital, Sioux Falls, SD
Early detection of breast cancer allows a
physician to treat the initial stage of the disease while the
tumor is still confined to the breast, increasing the
patient’s chance for long-term survival. The goal of the
Egland laboratory is to establish a blood test for the early
detection of breast cancer by measuring a patient’s
antibody response to potential tumor antigens. It is well
established that breast cancer patients produce antibodies
to tumor proteins. One reason that autoantibody
diagnostic tests have not been developed is the failure to
use native conformational epitopes with post-translational
modifications for antigens in the assay.
To verify that autoantibodies generated against
tumor proteins in patients can be detected more efficiently
using conformational antigens rather than linear bacteriagenerated antigens, the encoded extracellular domains of
HER2 and CD147 were cloned into both bacterial and
eukaryotic expression vectors. Using the generated
proteins as antigens in ELISAs, we found that purchased
anti-HER2 and anti-CD147 antibodies recommended by
the company for immunoprecipitation procedures
recognized the conformational antigens as compared to
the linear antigen generated in bacteria. Consistently,
purchased antibodies used for western immunoblot
analysis had strong activity for the bacteria-generated
antigens but lower activity for the conformational
proteins.

EURASIAN Phragmites australis HAPLOTYPE M IN
MINNESOTA: A MOLECULAR SURVEY OF
POPULATIONS ALONG THE MINNESOTA AND
MISSISSIPPI RIVERS AND THE INTERSTATE
HIGHWAY 94 CORRIDOR
Robbyn Weaver, April Kohn, Nguyen Luong, and Paul
Melchior (Advisor)
Department of Biology
North Hennepin Community College, Brooklyn Park, MN
Phragmites australis (Cav.) Trin. Ex Steud.
(hereafter Phragmites) is a large, aquatic grass species
associated with wetlands and tidal marshes throughout
much of North America. The cryptic invasion of native
North American Phragmites populations by the
aggressive Eurasian haplotype M over the past two
centuries has recently been documented. It has also been
postulated that the rapid expansion of long-existing
Phragmites stands in Minnesota ecosystems during recent
decades is the result of an invasion by and replacement
with the Eurasian strain. However, no extensive studies of
the prevalence of Phragmites australis haplotype M in
Minnesota have been published.
In order to investigate the extent of haplotype M
establishment in Minnesota, we analyzed Phragmites
populations along two major waterways and the drainage
system of a heavily used traffic corridor bisecting
Minnesota. These landscape features transect much of
Minnesota and are considered likely routes for the
transmission of non-native aquatic species into the state.
Phragmites populations were identified and sampled at
intervals along the entire corridors of the Minnesota and
Mississippi rivers within Minnesota, as well as the
drainage system of Interstate Highway 94 in Minnesota.
Haplotype and native/non-native status were determined
for each specimen using established PCR- RFLP
techniques.

AN INVESTIGATION OF THE MICROWAVE
EXTINCTION AND SCATTERING PROPERTIES
OF REALISTIC FROZEN HYDROMETEORS.
Justin Wegwerth and Tony Hansen (Advisor)
Department of Earth and Atmospheric Sciences
St. Cloud State University, St. Cloud, MN
Snowflakes and snowflake aggregates have
traditionally been parameterized as either frozen or fluffy
ice spheres when modeling their scattering properties.
However, these frozen hydrometeors hardly resemble
spheres. Their complex shapes alone suggest that this
parameterization may not be accurate. To investigate this,
eight shape files were created using MATLAB, six
resembling aggregates, one single snowflake, and one
solid ice sphere. The scattering properties of these model
shapes, in ice form, were calculated using DDSCAT 6.1,
a FORTRAN program that makes use of the discrete
dipole approximation (DDA) method. Mie theory was
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also used to calculate the scattering properties of an ice
sphere in order to validate the DDSCAT results. Specific
microwave frequencies and effective radii were
investigated. The results indicate that the scattering,
backscattering, and extinction efficiencies of the
aggregates do not yield the same results as the sphere,
implying the use of a sphere versus a more realistic
aggregate or snowflake shape is not well justified. The
results also indicate a miscalculation of the scattering
properties by DDSCAT in the high frequency cases for
the particles with a large effective radius. This possibly
indicates that the dipole spacing in the particles, for these
specific cases, may be too large. Further studies on the
issue are warranted.

THE EFFECT OF SMAD4 DELETION ON
PREPULSE INHIBITION (PPI) OF ACOUSTIC
STARTLE
Robert J. Wickham1, Mu Sun2 (Advisor), and Jonathan
Gewirtz1 (Advisor)
1
Department of Psychology
2
Department of Genetics, Cell Biology and Development
University of Minnesota, Minneapolis, MN
Prepulse inhibition (PPI) of the acoustic startle
reflex has often been used as a behavioral marker for
determining the underlying neurobiological consequences
and etiology of schizophrenia and other neuropsychiatric
disorders such as autism, ADHD, and bipolar disorder.
Prepulse inhibition is a measure of sensorimotor gating—
the ability to filter out extraneous stimuli in order to
protect the processing of pertinent information. Testing
the effects of genetic mutations on PPI can be a highly
effective way of creating a model of schizophrenia and
other related disorders where sensorimotor gating is
disrupted.
This study looks at the deletion of the Smad 4
gene, via Cre recombinase, and the effect of such a
deletion on PPI. Smad 4 is a transcription factor that is
involved in the activation of bone morphogenetic proteins
(BMPs). Previous studies have shown that BMPs
expressed in the hippocampus are involved in
hippocampal plasticity and spatial learning. We
demonstrated that a loss of Smad 4 resulted in decreased
PPI, without changing baseline startle reactivity or
habituation. These results suggest that Smad4-mediated
gene expression in the mouse hippocampus plays a role in
sensorimotor gating.
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MONITORING ALKALINE PHOSPHATASE
ACTIVITY IN PRESENCE OF METAL IONS
Kerry Xiong, Mainhia Xiong, Hannah Kumar, and Arif
Hamid (Advisor)
Department of Chemistry
North Hennepin Community College, Brooklyn Park, MN
Alkaline phosphatase is an enzyme that
dephosphorylates biological compounds in specific
processes in biological systems. It is found in different
tissues of the human body in varying concentrations.
Changes in alkaline phosphatase levels signal the onset or
presence of non-physiological conditions. Therefore, the
monitoring of its activity is vital for the control and
treatment of these conditions. Additionally, the
examination of factors that affect its activity are also of
critical importance.
The effect of metal ions on the activity of
alkaline phosphatase was investigated by monitoring
changes to alkaline phosphatase activity using a
colorimetric assay described in Bessey et al. (1946) and
modified for a microscale assay using a microtitration
plate reader. Concentrations of Thompson standard metal
ions were confirmed using atomic absorbance
measurements. From the enzyme assay, the kinetics of
alkaline phosphatase were characterized. Non-linear
regression methods were used to fit the Michaelis-Menten
equation. Inhibition of enzyme activity by metal ions was
evaluated using progressive curve analysis in a reaction
system with enzyme-inhibitor pre-incubation. Timedependent inhibition of the enzyme is described using the
slow binding mechanism of inhibition model. The
implications of the results are discussed with respect to
the non-physiological conditions in which the elevation of
the metal ion concentration occurs.
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